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EDITOR’S PREFACE. 


Tux factors which have secured for Professor Schmaus’ Text-book 
of Pathology its great popularity in Germany, and have brought it 
to a sixth edition in a very few years, are readily discernible in the 
scheme and manner of its preparation. The work stands out among 
the well-known Continental text-books by reason of its original close 
adaptation to the needs of students, and its progressively eloser 
approach to such requirements in each of its rapidly succeeding 
revisions. The author has not attempted to compete with the more 
diseursive works of his countrymen, but has endeavored to write a 
shorter, more compact, but equally comprehensive book, embodying 
all the important prineiples and facts that should be brought before 
students of pathology. There is a notable absence in these pages of 
the argumentative style, the quotation of authorities, and the pursuit of 
personal opinion that are prominent features in the larger works, and 
likewise absent is the full discussion of many topies that properly belong 
to a work of reference. Instead of such material there is found in this 
volume a condensed statement of present knowledge, amplified with a 
rich array of aptly chosen instances and references, which the editor 
believes to be scarcely equalled in any other text-book on the subject. 

It has seemed a duty to English-speaking students of medieine that 
they should have command of a work possessing such great intrinsie 
merits. The Editor has avoided, as far as possible, any changes in 
the subjeet-matter, arrangement or classification, and the Translator 
has limited himself to the rendering of the text into clear English. 
To the very rich series of illustrations in the original German some 
new ones have been added in this translation, 


J. E. 


New YoRK, OCTOBER, 1902. 
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PATHOLOGY AND MORBID HISTOLOGY. 


INTRODUCTION. 


By Disease we understand a condition of the organism in which 
the expression of its life varies from the normal type. The science 
of disease is ealled Pathology. Im certain pathological conditions we 
are unable to demonstrate anatomical changes in the affected region, 
either in the gross or mieroscopically, and abnormalities in the blood 
and Iymph and other body fluids are not so distinetive that they 
entirely explain the symptom complex. Among these purely func- 
tional disorders belong many of the diseases of the nervous system, 
the neuroses, neurasthenia, hysteria, and psychie affeetions. 

In many cases, on the other hand, we find such alteration of the 
anatomical strueture of the organs that it is at once evident that the 
funetions of the part must also have departed from the normal, or 
there are such variations in the eireulation of blood and Iymph that 
secondary lesions in the organs must imevitably follow. 

These alterations in the anatomical structure of the organs are 
the immediate objeet of pathology, which is concerned, like normal 
anatomy, with their recognition and deseription. The history of 
medicine demonstrates that equally with advance in the perfeetion of 
methods of study the territory of the purely funetional disorders 
diminishes, so that for many of these conditions the mieroseope and its 
accompanying technique have established an anatomical basis. Thus 
the domain of pathology is eonstantly being extended. 

Inasmuch as Pathology is the seience of disease and might almost 
bear the name of Pathologieal Physiology, for symptoms are but 
the expression of body processes which depart from the normal, so 
Pathologieal Anatomy is strietly a part of this science, and, together 
with Physies and Chemistry, is its immediate foundation, and stands 
as normal Anatomy to normal Physiology. It is due to practical needs 
that Pathology is separated from the related sciences, but it must 
always retain its intimate connections with them. Its main purpose, 
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to ascertain and establish the actual abnormal conditions, is evidently 
the only pathway toward adequate interpretation of symptoms, and 
furnishes the best foundation for diagnosis, therapy, and clinical 
medicine in general. 

Special Pathologieal Anatomy is oceupied with the study of struc- 
tural changes which the single organs undergo in various diseases. It 
explains the failure of function, as well as the variations from normal 
function on the part of the organ. From the facts gathered by such 
study we can formulate the more abstraet general laws which apply 
to all tissues and organs; such a universal and inclusive view of the 
subjeet is called General Pathology, and necessarily trespasses at times 
upon the domain of pathological physiology, or can hardly be separated 
from it. 

The conditions which render possible this universal view of the 
organs and the diseases affecting them are to be found in the fact that 
all portions of the body are constituted of cells or derivatives of cells. 
Even the fibres of conneetive tissue, of muscles, and of nerves are the 
produet of cells, while blood and Iymph may be regarded as cellular 
tissues whose intercellular substance is fluid. These cellular elements, 
the very bricks of the edifice, are the actual carriers of life functions, 
normal as well as diseased. Hence disease is the expression of the 
sum of abnormal cell activities. Disturbance of the life of cells oeeurs 
in three direetions, in their nutrition, their function, and their multi- 
plieation, which latter serves for physiologieal growth as well as for 
repair. 

Since pathologieal conditions may affeet an organ either as an increase 
or as a decrease of its life process, acting somewhat as normal develop- 
ment or as senile involution, we may distinguish two great groups of 
pathological disorders. The first are the regressive, in which there is 
diminution of cell activity, and the second are the progressive, in which 
there is an excess. The conditions are not so simple as mere defeet 
or excess, for there is usually a qualitative departure from the normal 
for the organ and the cells eonsidered, both functionally and anatom- 
icallv. Regressive conditions may lead to actual death of parts, and 
a similar death may follow external influences, Such local death is 
termed necerosis. 

The single cellular elements of the body are dependent for their 
activity upon their nutrition, provided by the supply of blood and by 
eontaet with tissue fluids exuded from the blood. Disturbances in the 
distribution of these fluids are called disorders of eireulation, and are 
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marked by abnormal funetion or loss of function, and in time by ana- 
tomieal changes in the part. An example is found in the. disorders of 
intelleet which arise from simple cerebral anemia, which, if it persists, 
causes death in certain portions of the brain. Because of its general 
importance, we shall place the chapter on Disorders of Cireulation 
before the others. 

Certain causes of disease may aet upon the fetus. There are true 
fetal diseases resembling those of later life, but since they affeet the 
developing organism they produce marked changes in its form. Espe- 
cially evident are the results of injury to the developing ovum, either 
mechanical, or inherited, or spontaneous. The results are malforma- 
tions and monstrosities, included in the chapter on Teratology. 

Imperfeet development of a portion of the body, or entire absence 
of it, may be due to mechanical causes or more obseure conditions. 
l£ the organ, as for instance the kidney, remains wholly undeveloped, 
this is spoken of as Agenesia. I£ its development begins but is 
arrested, Aplasia is the term employed. If the arrest is but partial, 
Hypoplasia expresses the fact, and the organ is found small or dis- 
torted. Hoypoplasia may not be due to causes operating on the fetus, 
for in some cases the extra-uterine life has begun. If ata period when 
an organ should develop further, as the uterus at puberty, it remains 
in the infantile condition, it is also a case of hypoplasia. Its cause 
may be fetal in one sense, as when the vaseular supply remains inade- 
quate from undeveloped vessels, or it may be acquired at a later time. 
Like simple arrest, both regressive and progressive lesions may at any 
time disturb the normal embryonie or the later development. 

The essential nature of the anatomical changes and the methods of 
their production from normal tissues—in other words, the lesions and 





their pathogenesis 
pathologist, and which explain, on morphological grounds, both the 


are the questions which immediately eoncern the 


nature of the disease and its symptom complex. 

Every gain in any department of human knowledge opens new and 
other questions, because each successful investigation forms but a link 
in the chain of phenomena whose complete eomprehension involves 
a grasp of the foundation of all life; hence after the lesions which 
explain a disease have been established, the inquiry after their eause 
follows at once. This branch of the subjeet is known as bitiology. 
The many external influenees which may act upon the organism to its 
injury lead us to refer disease to an external cause. Long since it was 
assumed for many diseases that they arise from foreign organisms, 
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often mieroscopical, and this assumption has been demonstrated as 
correet in the last few decades. 

Having established an external cause for a disease, our etiological 
knowledge is advanced, but far from completed, and the essence of the 
disease is not yet clear. One cannot consider it the simple influence of 
an alien agent, as for example the activity of a parasite. The agent 
is not an efficient cause for all consequent results in the body, but 
rather the disease is an altered condition of the body, depending upon 
what manner of reaction follows in the organism from the influence of 
the agent. Hence the action of external agents may vary widely, 
depending partly upon surrounding conditions, but even more upon the 
internal disposition of the body. Entirely different causes may in 
some circumstances produce similar effects, and the identical agent may 
cause diverse results. Beside the external causes, there exist internal 
factors also, to which we aseribe many of these variations in causal 
influences. The group of the inner factors is summed up under the 
term Disposition, and that disease may proceed from these apart from 
external causes appears in inherited developmental disorders. The 
external causes are as multiform as the other influenees working upon 
the organism, and cannot be systematically classified either from their 
nature or their activity. The exception to this rule is formed by the 
parasites, which will be treated in a separate chapter. 

In contrast with the external cause the internal disposition appears 
less important, for the latter is often a matter of deduetive reasoning, 
and the former is in conerete form ; but the essential nature of a disease 
is found in the abnormal expression of its cellular life, and knowledge 
of etiology merely informs us what was the stimulus. Hence the 
importance of investigating the changes in the cells in order to approach 
the actual ecomprehension of the disease, 

Cellular Pathology is one of the greatest contributions of the last 
decades, and remains as the groundwork of pathological science despite 
all momentary contradietions and the etiologieal progress lately at- 
tained. 

The Signs of Death. Before attacking the field of pathology 
proper, it is well to consider the phenomena of death of the whole 
organism, especially those considered as signa mortis. 

The cooling of the body—algor mortis—depends for its development 
upon the surrounding medium. The body may reach the temperature 
of the surrounding medium within twenty-four hours, and before this 
cooling there may be a slight rise of temperature. 
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Post-mortem rigidity—rigor mortis—is explained as a temporary 
coagulation of the muscle proteid (myosin), and begins, usually in four 
to twelve hours after death, in the muscles of the jaw, passing then to 
the neck, upper extremity, and so downward. It disappears in the 
same order, in twenty-four to forty-eight hours. Strong museular 
action just before death may be followed by rapid rigidity, and the 
trunk and limbs may then be fixed in the position assumed. In other 
cases rigor develops more slowly (twelve to twenty-four hours). 

The disposition of the blood in the body differs much from that 
during life. Three factors may be noted: 

1. The agonal contraction of the arteries drives the blood out of 
them and into the capillaries and veins. This spasm is connected 
with the venosity of the blood, inereasing as the cardiac activity ceases, 
until the vasomotor centre in the medulla is exeited and the vessels 
eontract to the minimum calibre. From this spasm of the vessels and 
the stiffening of the muscles the arteries are usually found empty. 

2. The post-mortem sinking of the blood to the most dependent 
portions of the body eauses hypostatie congestion of the organs and 
lividity of the surface. Thus the lungs and the brain are commonly 
filled with blood in the lowest parts, and in the alimentary canal there 
are frequent hypostases which appear in the mucosa as fine branching 
figures. Livores, or spotting of the surface, depend on this sinking 
of the blood and also on the diffusion of the blood-coloring matter in 
the tissues. In the former case pressure removes the red color, in the 
latter it persists. "These spots appear on the back or other dependent 
parts and usually in three to four hours post-mortem. 

3. If death oecurs with cardiae paralysis the left ventriele is arrested 
in diastole and is distended with blood. Rigor mortis involves the 
heart muscle and drives this blood into the aorta and left auricle, the 
left ventriele remaining empty ; this does not occeur when a pronounced 
change has taken place in the heart muscle. The right ventricle is 
usually found distended, its museular mass and power being much less 
than those of the left ventriele. 

The blood in the heart and great vessels eoagulates after death, at 
times even in the agony, making elots which are either dark red, as 
observed in blood drawn during life, or yellow and fat-colored, or 
fibrinous. The latter decolorized elots are formed during protracted 
agony, when the heart gradually weakens, the red cells being separated 
from the other eonstituents of the blood and the elot forming in slight 
adhesion to the wall. The blood coagulates less quickly after death 
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by suffocation, by certain poisons, in septicemia and pyemia, and 
when it is hydremic. 

The cornea becomes cloudy and relaxed a short time after death, 
and when the lids are not closed it may dry. 

When putrefaction begins, with its accompanying odor and greenish 
or brownish discoloration of the skin, these changes are usually first 
and most pronounced over the abdomen. Gas colleets in the tissues, 
vesieles appear on the skin, and the blood becomes foamy. "The blood 
pigment becomes dissolved in the serum and is imbibed by the tissues 
in spots or larger areas. The changes in the intima of the vessels and 
the endocardium may thus simulate inflammatory congestion. Sul- 
phuretted hydrogen acting on this pigment turns it green or black, as 
may be noted along the alimentary canal and parts adjacent. Pigment 
already in the tissues in granules may take the same tinge, and thus 
resemble the pigment of anthracosis. Under the mieroseope sulphurie 
acid produces the well-known changes in color, from black through 
blue, green, and yellow, as with biliary pigment. 

In the stomach and lower end of the esophagus a post-mortem 
digestion may oceur. 





PARTEL, 
GENERAL PATHOLOGY. 


GHAFPTER I. 


DISORDERS OF CIRCULATION. 


A. HYPEREMIA AND ANEMIA. 


THE blood content of a part is regulated by the supply of blood 
and its venous return. Increased supply depends upon : 

1. Inerease in the cardiae activity (not simply more contractions 
in a given time), which is followed by rise of pressure in the arteries 
and more rapid current, unless some obstacle hinders the action of 
the heart, and its increased action is but the compensatory effort to 
overcome the mechanical obstruetion. 

2. Vascular dilatation or contraction. The latter is caused by 
(a) various local stimuli which cause a constrietion or a paralysis of 
the vaseular muscle fibres, with consequent variations in the size of 
the lumen and of the blood stream, (b) or through vasomotor nerves, 
either vasodilator or vasoconstrietor. 

The flow of blood from a part depends on all the influences acting 
upon the venous eireulation ; on the richness of supply, whose physio- 
logical increase implies greater flow from the part, with heightened vis 
atergo; on the contraction of museles, relatively low pressure in the 
thorax, and the determination of blood from the ven® cavx during 
inspiration ; and, lastly, on the forces which act against the venous 
current, as gravity, most evident on peripheral and dependent parts of 
the body. 

Through all these factors the blood eirenlates under physiological 
conditions, and each organ is supplied according to its needs. "Those 
functionally aetive require more blood, and the supply lessens with 
return to a resting stage. The various influences act in more or less 
opposition, and thus prevent great variations in any direetion. Strong 
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‚asoconstrietion is followed by exhaustion of the musele fibres, and 
conversely. When this balance is destroyed a part may contain too 
much blood or too little, the former being called hyperemia, and the 
latter anemia. 


Hyperemia. 


Hyperemia, or congestion, may arise from excess of supply or 
dimmished escape. The former, known as active or arterial hyper- 
enia, acute congestion or fluxion, gives the part a bright-red color 
from the presence of arterial, oxygenated blood. The second, ealled 
passive or venous congestion, or hyperemia, or stasis, betrays the 
presence of venous blood by its dark bluish or eyanotie hue. 

Congestive hyperemia occurs wherever there is lessened frietion in 
the arterio-capillary system of the part, as happens with dilatation of 
these vessels. This increase in lumen may be due to direet action 
upon the vessel walls or indireet through the nervous system. Par- 
alysis of the vessel wall may follow high temperatures acting locally, 
mechanical frietions (as of the integument), the application of various 
chemicals, sometimes with a previous stage of vasocontraction. "Thus 
certain erythemas follow the actions of drugs and the growth of 
bacteria. 

Congestive hyperemia occurs also when there is a sudden relief of 
the pressure upon a part. Such a secondary fluxion in the pleura or 
peritoneum sometimes follows removal of large exudates, and may cause 
marked anemia in distant organs, as in the brain. The probable 
explanation is that long-eontinued external pressure has diminished the 
elastieity of the vessel walls, their contraetility is lost, and when the 


support is removed they give way to the internal pressure. After . 


removal of the Esmarch bandage strong parenchymatous hemorrhage 
may occur, or marked hyperemia. Im general, a violent museular 
eontraction is apt to end in as complete a relaxation. 

Paralysis of the vasoconstrietors or stimulus of vasodilators may 
cause one variety of congestion. Experimentally this may be demon- 
strated by seetion of the pneumogastrie, which contains vasoconstrietor 
fibres; when this nerve is cut in a rabbit, in the neck, there oceur on 
the same side hyperemia and redness of the ear, increased tempera- 
ture, and eontraction of the pupil. Electrie stimulation of the upper 
cervical ganglion is followed by lowered blood supply and temperature. 

After section of-the splanchnie nerves there is marked hyperemia of 
the abdominal vessels. In the human subjeet injury and degeneration 
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in the sympathetic, compression by tumors, ete., have similar results. 
The active congestions of Basedow’s disease may also belong here. 
Irritation of the vasodilators with resulting hyperemia is observed in 
many angioneuroses, where slight and frequent stimuli produce repeated 
hyperemia of special areas. 

Collateral hyperemia is the name applied to congestion which oceurs 
in the neighborhood of anemic parts, as when an artery is closed by 
ligature or thrombus, and the lateral branches carry more blood. This 
is rather to be explained as a vasomotor effeet than as due to proximal 
inerease in pressure, for this may oceur much later, and even when 
present is distributed over the entire vascular system. Similarly in 
many cases of collateral hyperemia more blood flows to an organ which 
has to assume an extra share of work, as to the other kidney when the 
vessels of one have been ligatured, 

Lastly, we observe, often with but slight stimulus, an increase in 
the blood content of lungs or braim when a hypertrophied heart 
beeomes suddenly more active, as in true plethora—i. e., increase in 
the total blood with increased arterial pressure. (See Chapter 
V1., 1.) Severe funetional disturbances may be the result. 

Withm a hyperemie part, as may be directly observed, the blood 
flows more rapidly, its contact with the tissue is shorter, and hence 
even the venous ehannels contain red blood. The strong injeetion of 
the vessels makes prominent even the smallest, and the distention of 
the capillaries gives the part a diffuse redness and increased volume, 
or turgor, with increased local temperature, most marked on super- 
fieial parts. 

Further results may be unimportant, for active hyperemia is usually 
temporary. If protracted, and in certain organs, as the lung and 
brain, such arterial hyperemia may be dangerous, and diseased vessels 
may rupture from the pressure. Asa rule, active hyperemia does not 
lead to transudation and edema, though probably slightly more fluid 
leaves the vessel than normally. 

One would expect that dilatation of a vessel would produce a slow- 
ing of the stream, but, beside lessened frietion, the laws of capillary 
eurrents apply, according to which the rate is proportional to the 
square of the diameter of the stream (Poiseuille). 

Passive or venous hyperemia results from diminished outflow from 
a part. The effeet varies with partial or complete obstruction to the 
stream. Im normal eireumstances the column of red cells occupies the 
middle of the lumen of the smaller vessels, forming the axial stream ; 


26 GENERAL PATHOLOGY. 


‘ 


nearer the wall flows the plasma, free from red cells, forming the still 
layer or peripheral zone. In this space the white cells move at a 
slower rate than the red. It is only in the capillaries, which admit 
but one cell at a time, that the erythroeytes follow each other in single 
file. | 

If now the venous current is suddenly and entirely stopped, as 
in the frog, by ligature of a femoral vein, the first result must be 
increase of the blood pressure within the region, for the arterial supply 
persists, and this pressure rises until it reaches the average arterial. 
In the vessels of the region there oceurs, then, a slowing of the stream, 
then a pulsating movement, and at last, with each cardiae diastole, a 
flow in the reverse direction. As the veins fill the plasma space dis- 
appears, for the red cells fill the entire lumen and touch the walls. 
Then these cells become applied to each other and form an apparently 
homogeneous blood eylinder, with leucoeytes scattered here and 
there. The condition is termed venous stasis. (Fig. 2.) With the 
increase in pressure there occurs an increase in the exit of fluid from 
the vessels, and after a time single and then numerous red cells are 
pressed through the wall. This process, termed diapedesis, occurs 
especially between capillary endothelia, where a weaker intercellular 


substance fills the interstices, which beeome loosened by the filling 


and distention of the vessel as the endothelia are dragged apart. Such 
openings are called stomata (stigmata). By reason of this diapedesis 
the exudate becomes hemorrhagie. It occurs only in capillary and 
small venous channels, not in arterial. 

Complete and lasting stasis is equivalent to local asphyxia and death 
(neerosis) of the part involved, for as no new blood can be supplied 
no interchange of gases or nourishment of the cells is possible. 

In most of the cases observed in practice the stasis is not so com- 
plete, only a severe interference with the venous flow existing, with 
loeal inerease of pressure, dilatation of the vessels, and slight hemor- 
rhagie exudate, but without the worst feature of complete stasis, 
namely, the necrosis. Then supply and outflow of blood beeome 
equalized while the part remains distended with blood and its internal 
pressure is high. ö 

The eauses of venous eongestion vary. There may be a mechanical 
obstacle to the venous flow, or the influences which normally tend to 
slow it may be increased, or some of the auxiliary influences may be 
removed. The latter two causes seldom act independently ; more 
eommonly they eoexist with causes of the first variety. 





DISORDERS OF CIRCULATION. 97 


A mechanical obstacle pay cause either local or general stasis. 
If cardiac weakness prevents entire emptying of the ventricles the 
aortie system receives less blood and arterial pressure sinks, and on 
the other hand, blood from the ven» cavı cannot enter the imperfeetly 
emptied right ventriele during the diastole, and hence there is a 
regurgitation into the venous system with increase of pressure there. 
From the decreased arterial and the increased venous pressure there is 
a marked slowing of the stream and rise of pressure in the capillaries. 
In similar ways uncompensated valve lesions result in imperfeet 
emptying of the heart, with resulting venous engorgement, 

The eommonest cause of local stasis is the plugging or compression 
of a vein with complete elosure of its lumen ; but because of the rich 
venous anastomoses about most arteries, a large vein or even several 
may become impermeable without necessarily producing any stasis in 
their distribution. Such anastomoses are called collateral. Clearly 
the stasis must be more marked when the collateral eireulation is less 
developed. Hence we observe but slight venous congestion after 
ligature of a femoral vein, or if it appears. it is soon relieved, while 
closure of a main branch of a portal vein, of the spermatic, or of the 
great vein of Galen, causes profound venous stasis in the correspond- 
ing abdominal organ, testicle, or portion of the brain. With incar- 
cerated hernia the stasis may be complete and lead to neerosis. When 
at the same time both artery and vein are closed, venous engorgement 
fails to appear. 

A further or greater cause of venous congestion is found in diseases 
of the respiratory organs. Paroxysms of coughing congest the jugular 
veins, and when numerous lung capillaries are impermeable, general 
_ passive congestion may follow, with imperfeet filling of the heart. 
(See Chapter VI., 1.) 

Among the auxiliary influences affeeting the venous cireulation, 
whose failure may cause congestion, may be mentioned the vis a tergo, 
derived from arterial pressure, as seen with uncompensated valvular 
defects, loss of the elastieity and eontractility of the venous walls, 
and insuffieieney of the valves in the veins from varicose dilatation. 
Respiratory disorders also act through interference with the normal 
inspiratory hiatus. As is well known, contraction of the voluntary 
muscles, between which the veins lie, aids the venous return. 

As an inerease of normal conditions which tend to slow the eurrent, 
may be mentioned gravity, as when with continued upright position 
there are no movements of the leg museles, so that gravity gradually 
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causes varicose dilatation of the veins of the legs. Dilatation of the 
hemorrhoidal veins causes piles. Such effects are accentuated when 
cardiac weakness prevents emptying of the ven cavı or obstacles 
oceur to the flow in the large veins. Hence varicosities appear fre- 
quently in pregnaney, for the gravid uterus eompresses the pelvie 
veins, in the upright position especially. In the internal organs 
gravity acts with heart weakness to produce hypostatie congestion, 
especially in the lungs, where in dorsal deeubitus, with imperfeet 
respiration, the blood eolleets in the posterior portions of these organs. 

Since the blood remains in contact with the cells of an organ for too 
long a time during venous congestion, it gives up its oxygen com- 
pletely and takes more carbon dioxide. Hence the blood and parts 
congested become dark blue, eyanotie, as may be noticed during life 
on the fingers, toes, and visible mucous membranes. After death the 
distended vessels appear as distinet branching pietures, more prominent 
because of the post-mortem hypostasis (p. 21). Pressure in the 
veins is increased because the arterial pressure is carried over. The 
temperature of the part is low because of lessened supply of warm 
blood, and the eonsistence of the part is inereased by transudation or 
edema. Lack of oxygen gives rise to functional disturbance, as in 
the brain, where dizziness and depression occur, in the lungs dyspnea, 
from the kidneys albuminuria, according to the organ involved. In 
chronie cases sensitive tissue elements may atrophy from increased 
intracapillary pressure, as in the liver and kidney, and varices may 
develop in the veins. The wall of the vein and the adjacent fibrous 
tissue may undergo a fibrous hyperplasia, which with the distended 
and tortuous capillaries gives the part a deeided firmness as well as a 
bluish eolor ; this is called eyanotie induration. As an accompanying: 
condition we may find hemorrhagie infarets and pigmentation, the 
latter being the result of diapedesis during the stage of stasis. (See 
Seetion B.) 


Anemia. 


Local anemia, as distinguished from the poverty of blood which is 
part of a general blood eondition, may arise from lessening or stoppage 
of the arterial supply, the venous flow being free. Diminished car- 
diae activity, as appears from the former ehapter, does not produce 
anemia of the organs, although supply is lessened, but rather venous 
engorgement from imperfeet venous return. Pronounced local hyper- 


emia receives the special name of ischemia. 


- 
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“ Local anemia may result from external pressure, but only when this 
is so severe that both arteries and capillaries are eompressed. Slight 
degrees of pressure affeet the thinner walled veins and cause stasis. A 
good example of pressure anemia is seen with the use of the Esmarch 
bandage ; also in pressure from tumors and large colleetions of exudate 
in various body cavities. 

Pronounced ischemia oceurs with plugging or other impermeable 
eonditions in an artery in regions where supplies cannot be received 
from other vessels; when, in other words, the elosed vessel has no 
peripheral anastomoses with other arteries, or when these, though 
present, are insufficient. (See Section E.) 

Narrowing of the vessel Jumen also lessens the blood supply ; this 
oceurs with disease of the vessel wall, and the intima may be thickened 
to complete elosure. Spastie anemia is the name given to imperfeet 
blood supply from severe vasoconstrietion. This is usually temporary, 
and follows exhaustion of the muscle fibres from long dilatation, but it 
may persist and even cause neerotie changes in the tissues. Neurotic 
influences are engaged in this result as well as local, as can be demon- 
strated by irritation of the sympathetie, a condition observed in some 
one-sided migraines with tonie spasm of the vessels. Spastic anemia 
may be reflex. 

The local action of cold, especially associated with rapid evapora- 
tion, eauses paleness and coolness of the skin. 

With eongestion of certain parts a compensatory anemia of distant 
organs must occur; this may be termed eollateral anemia. "Thus 
rapid evacuation of serous transudates from body cavities may cause 
disorders of eonseiousness when accompanied by the secondary fluxion 
already mentioned (p. 24). Section of the splanchnie nerve has a 
similar effeet in causing marked hyperemia of the abdominal organs 
(p- 24). 

The results of anemia are local paleness, loss of heat and volume, 
cessation of nutritive and exeretory processes, with colleetion of eatabolie 
produets which cannot be removed after tbe blood eurrent ceases. 
These symptoms depend upon the degree of anemia, the vaseular 
relations of the part, and the sensitiveness of the organ involved. At 
first there is an attempt to equalize the eireulation, for blood flows in 
larger amount from the site of the elosure or obstacle into the neigh- 
boring vessels. This collateral hyperemia comes from the vessels just 
proximal to the elosure, or, in paired vessels, through the unstopped 
artery. After ligation of one carotid the same amount of blood as 
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before reaches the brain through the other carotid and the vertebrals, 
so that the loss through the tied vessel is made good. Ligation of the 
femoral in the thigh causes widening of the profunda, and the vessels 
of the leg are supplied through the anastomoses about the knee. Even 
ligation of the aorta is followed by dilatation of the internal mammaries 
and epigastries, so that blood may reach the lower extremities by this 
road. In such cases, then, there develops a collateral eireulation, as 
also for the veins noted above, which carries blood to the organs in a 
roundabout way. In many cases this substitute for the normal supply 
may not be adequate to support the nutrition of the part, which is 
dependent not only on the number of widened vessels but also on their 
limit of dilatation and the cardiac force necessary to fill them. The 
question will be treated again when considering embolie infaretion. 

If anemia is complete and persistent the tissue must die in anemie 
necrosis, Sensitive organs lose their function at once, as is seen in 
Stenson’s experiment, where ligation of the aorta causes anemia of the 
lumbar cord and paralysis of the legs. Slight degrees of anemia cause 
funetional disturbances, as loss of consciousness or convulsions when 
the brain is affected, analgesia of the skin with eutis anserina from 
spasm of the arreetores pilorum, and in general anemia local ischemias 
are common, probably associated with vasomotor influences, 


B. HEMORRHAGE. 


The word bleeding (hemorrhage) indicates the exit of blood from the 
vessels. Gross lesions of the eireulatory system, such as ineisions, 
must of course be followed by bleeding, as is also erosion of a vessel 
by ulcerative processes. The former is called hemorrhage by rhexis, 
the latter by diabrosis (hemorrhage per rherin and per diabrosin). 

But without mechanical injury to the vessel wall, as we have seen 
with stasis, blood may leave the vessel. The red cells do not escape 
by rupture of the wall, but through places where there is much inter- 
cellular substance between endothelia, which loosens and makes stomata 
as the capillary wall stretehes. This kind of exit of blood is called 
diapedesis, or hemorrhage per diapedesin. 

Hemorrhages are named according to the organ from which they 
come or according to their gross appearances. Thus bleeding from 
the nose is called epistaxis ; from the stomach with vomiting, hemat- 
emesis ; from the lungs, hemoptysis ; from the kidney with actual red 
cells in the urine, hematuria, distinguished from hemoglobinuria, in 


DISORDERS OF CIRCULATION. 31 


which only dissolved blood pigment is present. Collections of blood 
in the serous cavities are Alled hemopericardium, hemothorax, ete., 
according to their site. Hemorrhage from the uterus is called metror- 
rhagia,; in the brain with sudden loss of funetion, apoplery. Large 
amounts of blood in connective tissue, which cause external protuber- 
ance, are known as hematomata ; small flat extravasations in the skin 
are called ecehymoses or petechie ; larger amounts, with alterations in 
the color, sugillations or bloody suffusions. The vessel from which 
the blood is lost gives the terms arterial, venous, and capillary hemor- 
rhage; all three together are called parenchymatous, as is seen after 
artificial anemia by compression, when the bandage is removed and 
blood pours from the wound surface. 

By far the most common cause of loss of blood is a trauma of the 
vessel wall. Other spontaneous hemorrhages may be explained as due 
to disproportion between the blood pressure and the vascular support, 
a disproportion which may come from great increase of pressure or 
from disease of the vessel walls with lessened stability. Both eauses 
may act together. Increase of pressure occurs with active and passive 
eongestion, and bleeding may follow both. With a tendeney toward 
stasis the bleeding by diapedesis is the more common, giving the 
accompanying exudate a hemorrhagie character, and, as in strangulated 
hernia, leading to a complete hemorrhagie infiltration of the part. 
Here also belong cases where the pressure is too high in a relative 
sense, as with cupping-glasses, where exhaustion of the air eauses a 
negative external pressure. Ascent above the sea level implies similar 
relief of atmospherie pressure, and may cause hemorrhages. In both 
active and passive congestion the tendeney toward rupture of the 
vessel wall increases if it is weakened by disease, as with fatty degen- 
eration (especially of small vessels), varix, and aneurism, so that 
slightly increased pressure may lead to bleeding. Thus extreme 
emotion, when the heart is hypertrophied and. the vessels weakened, 
may cause not only small but even fatal losses of blood, and when 
vessels are young and sensitive, as in granulation tissue, such results 
are not uncommon. 

In parts which have been the seat of ischemia the capillaries tend to 
give way later, probably because of nutritive disturbances. Thus may 
be explained some of the hemorrhages which follow plugging of an 
artery, for after the primary ischemia the capillaries are suddenly over- 
filled by the collateral eireulation. In this way most of the hemor- 
rhagie infarets arise, a name given to uniform infiltration of a part by 
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red cells. Here we notice only that some infarets arise from a primary 
hemorrhage rather than from elosure of a vessel. 

Many of the small hemorrhages which arise in the course of general 
diseases may be referred to stoppage of small vessels or alteration of 
their walls. With this there exists also an alteration in the composi- 
tion of the blood itself, which favors its passage through the vessel. 
The group of infeetious diseases is marked by such bleedings, especially _ 
in the septie and pyemic affeetions, where plugging of vessels by masses 
of bacteria or septic emboli oceurs, as in ceutaneous bleedings with 
malignant endocarditis; yet this rule does not hold for all such infee- 
tions. 

In acute yellow atrophy of the liver, phosphorus poisoning, 
severe icterus (cholemia), and other diseases, similar lesions are noted, 
and many of these may be explained by the fatty degeneration which 
attacks the capillaries. In the essential diseases of the blood, as per- 
nicious anemia, chlorosis, and leukemia, fatty changes in the vessels 
have been found, but doubtless the alterations in the blood itself take 
part in the causation of such hemorrhages. In many of these cases con- 
genital abnormalities of the vessels, as unusual narrowness, may also 
play a part. A special disposition to hemorrhage leads to multiple 
spontaneous bleedings or relatively enormous losses after slight injury ; 
this is called the hemorrhagie diathesis. In scorbutus there is bleeding 
from the gums, which are uleerated and infiltrated with blood, as the 
result of errors in diet (insuffieient supply of vegetables), with bleed- 
ing in the joints, skin, and mucous membranes. In the skin such a 
purpura scorbutica is observed in the form of multiple ecchymoses. 
Purpura hemorrhagica, or morbus maeulosus of Werlhof, is also accom- 
panied by large bleedings in the skin and organs, 

The congenital form of this diathesis is called hemophilia, and 
shows strong heredity (as in ‘“ bleeder ’’ families). It is commonest 
. among males, but is inherited through the females, sons of daughters 
whose fathers were bleeders especially inheriting the tendeney. As 
trifling injuries in such persons lead to great or even fatal hemor- 
rhages, it is assumed that there is a congenital lack of coagulability in 
the blood as well as a liability of the vessels to tear. 

In the aged a purpura senilis oceurs which may be explained by 
atheromatous changes in the vessels. Bleeding due to nervous 
influences is still of uncertain etiology, though it oceurs in the lungs 
when there are severe lesions of the brain, in the skin with marked 
eneral neuroses (as in hysteria with stigmata), and, in the case of 
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vicarious menstruation, fron, the alimentary or respiratory organs. 
These are in all probability related to vasomotor influences, 

When blood has passed from a vessel into the tissues it undergoes 
certain regular changes: coagulation, absorption of the fluid portion, 
loss of eolor in the red cells and its imbibition by the neighboring struc- 
tures and solution of the fibrin, leaving a mass of detritus. The blood 
pigment passes through a series of eolors—brownish-yellow, green and 
blue—and leaves a certain amount of pigment at the site of the bleeding. 
If the hemorrhage was accompanied by tissue destruction there is a 
regeneration which ends in eicatricial replacement of the elot. In the 
brain such foci may organize only at the periphery, while the centre 
remains fluid, clear, or with detritus and pigment, forming a kind of 
eyst. Similar changes are noted when blood escapes into a body 
‘cavity. The bleeding may be arrested spontaneously by formation 
of a white thrombus at the opening of the vessel, and this becomes 
organized and permanent. 

The results of hemorrhage may be either general or local (see 
Chapter VII., A.), and the latter depend both upon the amount of 
the loss and also upon the constitution of the organ involved; thus 
in the skin or in conneetive tissue the results may be unimportant for 
the general health, but in the lungs or central nervous system loss of 
funetion (apoplexy), or even death, may at once follow. 


C. EDEMA. DROPSY. 


There is a constant interchange between the blood and the tissues 
about the vessels through the transudation of the fluid plasma into the 
neishborhood ; this, in physiologieal conditions, makes the /ymph or 
tissue fluid. The process was formerly regarded as a passive leaking 
from the capillaries; the accepted view at present refers it to a selective 
action on the part of the endothelia, a true secretion. The Iymph 
furnishes to the eells of the tissues their nutrition and removes at the 
same time the produets of their eatabolism. The spaces through 
which the fluid passes end in a Iymphatie system of vessels, and these 
pass through Iymph nodes to enter at last into the great venous trunk. 
Lymph may thus be regarded as the tissue fluid which has been 
altered by reeiprocal interchange between it and tissue elements and 
afterward colleeted in the Iymphatie vessels, Not all of it returns by 
this system; undoubtedly some is taken up again direetly into the 
blood eapillaries. Lymph is distinguished from plasma by its lower 
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percentage of albumin, while its dissolved salts are about the same. It 
also coagulates less readily because its proteid elements are chiefly serum 
albumin, serum globulin, and a trace of fibrinogen or fibrin ferment ; 
it contains white blood cells, however. The various parts of the body 
and the serous fluids which bathe the serous membranes are not 
uniformly of the same constitution, notably in their albumins. 

The special variety of Iymph which flows in the lacteals of the 
alimentary tract bears the name of chyle. It is remarkable for its 
large proportion of fat, which is in mieroscopieal globules and gives it 
a milky appearance. 

When the tissue fluids in a part are colleeted in abnormal quantity 
the term edema is applied to the condition, and the fluid is called a 
transudate. Im general the fluid is of a clear yellow hue, alkaline 
reaction, and does not coagulate or contains small traces of fibrin. In 
its chemical composition it corresponds with normal tissue Iymph, or 
blood serum, contains less albumin than does plasma, and has a lower 
specifie gravity. Plasma contains from 8 to 10 per cent. of albumin, 
edematous fluid but 0.5 to 2 per cent. ; but variations in this regard are 
more marked than in normal Ilymph. The composition of the blood 
influences this percentage, for in hydremie conditions there will, of 
course, be less albumin, and blood plasma may be mixed with the 
transudate;; bile pigment in ieterus and urea in uremia are also com- 
monly found in it. Other cell products, as muein and fat, may also 
be present. 

Edema may be general or local in distribution, and in the latter 
case its site determines its name. Dropsy, in the striet use of the 
word, means transudation into the body cavities, and the special names 
hydrothorax, hydropericardium and aseites indicate that the eolleetion 
is found in the pleura, pericardium, or peritoneum. In the cerebral ven- 
trieles it is termed hydrocephalus internus ; in the joints, hydrarthrosis ; 
and in the serotum, hydrocele. Edematous infiltration involves the 
tissue spaces of an organ, as the lungs, brain, or muscles, and in the 
skin, if widespread, is called anasarca or hyposarca. 

The edematous parts are swollen and of soft, doughy eonsistence, 
the cells and fibres are swollen, especially in tissues rich in muein, and 
the cells may be loosened from their attachments and float free in the 
fluid. The organs involved are enlarged, and their capsules tense, 
while the skin also becomes stretehed, the elastieity of the part dimin- 
ished, and pressure as by a finger leaves a marked depression. If an 
ineision is made into it the edematous tissue exudes large amounts of 
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clear fluid, and gentle squegzing increases this outflow. When large 
eolleetions compress the vessels the part may also be of a very light 
eolor. 

The causes of edema are the various pathological conditions which 
influence the modus of normal Iymph production. The exit of fluids 
from the vessels increases, either because of increased intracapillary 
pressure and lessened resistance of tissues, heightened permeability 
and seeretive activity of the capillary wall, or from changes in plasma 
and Iymph ; or there is an obstacle to the flow of Iymph from the part, 
with rapid accumulation. At times several pathological factors enter 
into its produetion, and the collection depends not-only on their inten- 
sity, but also on predisposition (hereditary dropsy) of the organism and 
the site of the transudate. This appears from both local and general 
edemas, for general diseases are not uniform in their produetion of 
edema, but affeet certain regions by preference. The loose areolar 
tissue of the eyelids and the external genitals, the dorsum of the foot, 
the ankles, and legs are among the earliest places to show slight swell- 
ine and pitting with general circulatory disorders. The prevailing 
factor in causation gives the name to the form of dropsy, arterial 
hyperemia being followed by congestive edema or dropsy, and venous 
by passive edema. 

The dropsy of stasis oceurs especially with obstaeles to the venous 
current (p. 25), the tissue fluids increasing because of greater pressure 
in the capillaries and small veins, nutritive changes in their walls, and 
lower resistance of the tissues. Hence the degree of the edema corre- 
sponds with the completeness of the venous hindrances, and may dis- 
appear if collateral eireulation is at once established. Hence where a 
eollateral route cannot form, as with hepatic eirrhosis and compression 
of the portal vein, a persistent edema of the peritoneum (aseites) 
usually develop. The communieations of the portal with esopha- 
geal, renal, spermatie, and parietal veins are insufficient in such cases, 
In the limbs, elosure of even a large vein causes but temporary edema, 
but pressure of the gravid uterus on the large veins of the pelvis may 
produce marked infiltration below (p. 27). If the arterial supply 
is cut off at the same time there is no edema, but if active hyperemia 
eoexists the edema is partieularly evident. Hence ligation of the 
vena cava with section of the seiatie causes severe edema of the legs, 
because of the arterial hyperemia from paralysis of the vasoconstrietors 
which is added to the stasis. With uncompensated valve lesions and 
cardiae weakness of all sorts, general passive edema is almost constant 
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with the general stasis, but even here there are special regions which 
are most affected. 

A second factor in passive edema is found in hindrance to the 
lymphatie flow, but this is less important than venous stasis, because 
with the rich anastomoses between Iymph channels a complete stasis of 
the lymph is almost impossible. Even elosure of the thoracie duet 
may not be accompanied by edema, but with interference with the 
Iymphaties over large sections, as in elephantiasis, Iymph stasis may 
oceur and produce edematous infiltration. 

As a general rule, acute hyperemia merely tends to increase the 
amount of fluid transudate; only with added stasis, or inflammatory 
irritation, or hindered Iymph eireulation does a pronounced edema 
follow. Thus the chief element in its production is not so much the 
hyperemia as the factors which may have been added. This is the 
case with the collateral edema which develops over a wide extent about 
foci of inflammation. There is a transition here between the edematous 
fluid and the inflammatory exudate, the latter containing more albumin, 
but it may be diffieult to define the limits of either with aceuraey. 

Greater etiological importance may be ascribed to the congestive 
hyperemia with edema which accompanies certain neuropathie con- 
ditions, paralysis, et. Thus in myelitis, seiatica, tabes, hysteria, 
Basedow’s disease, and others the vasomotor apparatus appears to 
be involved. Thermie influenees (burns with vesicles, edema after 
freezing), and traumatie and toxie irritation of these nerves and the 
vessel walls, either direet or reflex, may be followed by edema. If 
temporary in any one site it may be called edema fugax. Probably 
the affeeted nerves cause alterations in the blood and Iymph, but other 
elements enter in, such as lessened muscular activity in the paralyzed 
regions and abnormal secretion and permeability of the endothelia. 

All these forms of edema are grouped under the name of mechanical 
dropsies, from the nature of their cause, and these are contrasted with 
the edemas of dyscrasia. 

The latter variety is symptomatie of eonditions affeeting the blood, 
as deerease of its albumins (hypoalbuminosis), albuminous losses 
through the kidneys (albuminuria), relatively increased percentage of 
water (hydremia), and at times an aetual hydremia due to increased 
retention of water in the body. Such cacheetie or dyserasic edema is 
common in cehronie kidney disease, amyloid degeneration, scorbutus, 
malaria, primary and secondary anemias. In the diseases which are 
marked by decreased renal function it is probable that the body retains 
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its water, and the fact that &lema may not develop even with severe 
kidney disease so long as another way for exeretion of water is pro- 
vided, by sweating or diarrhea, appears to corroborate this view. 
Moreover, in such vicarious exeretions the presence of urea may be 
demonstrated and the edema may vary with its proportion. 

In hydremia the watery composition of the blood inereases the 
rapidity of filtration and diffusion throughout the body, as may be 
demonstrated by large transfusions of normal salt solution, increasing 
thus the lymph and excreted water with edema of certain organs. 
With persistent edemas the increased permeability of the vessel walls 
is of even more importance, and with hydremie plethora blood press- 
ure also acts. The tissues suffer in their nutrition because of the 
abnormal constitution of the blood, and lose their elastie resistance. 
Certain toxie substances which may enter the blood in many of these 
diseases act as lymphagogues, and thus, as in scarlet fever, edema may 
develop either before or with renal complications, from irritation of 
the secreting capillary endothelia. 

The localization of the edema in dyserasia in special regions appears 
to be both mechanical and eirculatory in origin, and the general 
edemas of late kidney disease are evidently connected with loss of 
power in the heart. These are consequently in great part stasis 
edemas (pp. 27, 35). 

Senile and marantie edema belong to this group, depending on 
imperfeet museular activity of respiratory and eireulatory organs, with 
accompanying cachexia, and also the so-called hydrops er vacuo, which 
fills out atrophied regions and tissue losses. Thus atrophie dilatation 
of the ventrieles of the brain may be aceompanied by hydrocephalus 
internus, and atrophy in the subarachnoidal spaces by hydrocephalus 
externus. 

False dropsy is the name given to colleetions of fluid in preformed 
mucous eavities, from closure of their duets and distention, with 
retained secretions. The fluid may be a thin serous or a thiekened 
mucous collection. The common sites are the gall-bladder, the 
appendix vermiformis, the uterus, the tubes, and the renal pelvis. 

The eonsequences of edema vary with the location and the organ, 
Edema of nerves may cause loss of function and even complete degen- 
eration. The cause of the transudation is also of importance. Dropsy 
of cavities may exert compression on contained viscera, as ateleetasis in 
the Jungs, ecompression of the brain, ete. In the skin, elosure of many 
Iymph channels, with inflammation, is observed in elephantiasis. 
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Lymphorrhagia. 


Rupture of Iymphaties may set the contained fluid free on the sur- 
face of an organ or in a cavity of the body, and if the opening remains 
unclosed a fistula may constantly discharge lymph. The condition is 
termed /ymphorrhagia. "The very low pressure under which the Iymph 
flows prevents this result unless large vessels are torn, as when the 
thoracie duet is compressed or plugged by tubereular or neoplastie 
material, scars, ete., or opened by trauma. The Iymph is held in the 
pleura, pericardium, or elsewhere, and may be mixed with serum, 
forming the milky colleetions called Aydrops ehylosus. 

Chyluria occurs when the urine contains fat, albumin, and white 
cells, giving it a milky look, from the presence of the parasite distoma 
heematobium in the Iymphatics of the bladder and abdomen. 


D. THROMBOSIS. 


Coagulation of the blood eonsists in the change of part of its albumin 
to insoluble fibrous material, the element in the blood from which it 


forms being called fibrinogen, and the action being due to the influence 


of an enzyme, fibrin ferment, or thrombin, which changes it to fibrin. 
This oceurs only in the presence of caleium salts. 

The physiology of the process is still under discussion, but it is 
assumed that fibrin ferment is formed from a prothrombin by means 
of substances which exist in the red and white cells and the blood plates 
and are set free by their solution (plasmoschisis). Another condition 
of coagulation is adhesion of the blood to foreign objects, for in a 
vessel lined with vaseline or oil it does not oceur, nor in a vein between 
two ligatures unless the wall be injured. 

Fibrin separates out as long threads in which the cells are entangled. 
Thus the elot is formed, the fluid portion remaining is the serum. 

When coagulation oceurs slowly the red cells may sink to the bottom 
of the container, and the fibrn may include so few that the clot is 
yellow, tough, and elastie, making the so-called fatty elot. (Fig. 1, 2.) 
Such elots are found post-mortem in the heart and great vessels 
(p. 21). 

When there is a coagulation of the blood in the vessels during life 
the process is called thrombosis and the product a thrombus, but the 
process is not identical with elotting outside the body, and has not been 
wholly explained. It is certain that in thrombi all the elements of the 
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blood may be separated Er those normally present and others 
which enter into the fluid only under special conditions. Among the 
former are the cells, white and red; among the latter are blood plates 
and fibrin. It has not yet been determined whether the blood plates 
are present in eirculating blood, or whether they are a preeipitate of 
globulin, or are extruded from the red cells, while white cells are 
thought to form similar bodies at times. In the recent state the plates 
are small, eolorless, round or oval scales, but very soon they change 
to finely granular or homogeneous masses. (Fig. 1, D.) 

Although blood cells, red and white, plates, and fibrin assist in the 
formation of thrombi, many varieties of the process are known, and the 





A. Blood elot. B. Fibrin coagulum. C. White-cell thrombus, with fibrin, D. Plate thrombus, 
with scattered leucocytes. 


single elements separate under various conditions. Each of them alone 
may form a thrombus, but usually all are found. Fibrin especially is 
an essential part of all large and firm thrombi. 

While fibrin ferment may be assumed as present and coagulation is 
important for some thrombi, others appear to depend upon the tendeney 
of white cells and plates to colleet on the wall of the vessel, when it or 
the blood stream is abnormal, and there fuse to firm masses. Throm- 
bosis hence may oceur not by coagulation but by preeipitation and 
agglutination, a viscous metamorphosis of plates and leueoeytes, and 
similar agglutination of red cells has been noticed above under Stasis 
(p. 26). 
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The conditions favoring thrombus formation may be divided into 
three, changes in the blood' itself, changes in the blood eurrent, and 
changes in the vessel walls. In the first of these the essential element 
is the presence in the blood of substances which provoke coagulation, 
and it is of great practical importance that the blood of another animal, 
even though defibrinated, will cause thrombosis when transfused. A 
second series of foreign materials which have the same effect when 
found in the blood includes ferments, decaying substances, albumin, 
ete. Of more importance is the fact that after extensive traumatism 
of tissues a substance like fibrin ferment, derived from the destroyed 
cells, may be absorbed and cause fever (aseptic wound fever), and, in 
large amount, thrombosis. 





Plate thrombus. / Fibrin. p. Blood plates massed as fine granules. z. Leucocytes. X 49. 


The chief alterations in the blood stream are its slowing and the 
formation of eddies at special intravaseular sites. The most important 
of this variety are the stagnation thrombi which oceur with slow or 
staenant blood eurrents, but simple cessation of the flow is not enough 
in itself to cause it. Careful ligation of a vessel (without a branch 
between the ligatures) may not be followed by eoagulation even during 
weeks, so that it is evident that trauma or nutritive changes in the 
vessel are required in addition to stasis. 

A slow change which disposes to thrombosis oceurs, in the case of 
simple ligation, in that part of the tied vessel Iying between the liga 
ture and the nearest branch, proximal in arteries and distal in veins. 
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After application of the ligature most of the blood must be diverted 
into the branch mentioned, .. that contained between must slowly 
coagulate. In passive congestions thrombi are very apt to form in 
the peripheral veins. 

Compression of the veins acts like stasis and produces compression 
thrombosis. 

In many regions of the blood channels there are normally very wide 
sections, as above the venous valves and in the cardiac chambers, 
while variees and aneurisms cause pathological dilatation. In such 
places vortices form from the sudden widening, and, with these, lessened 
energy of flow, disease of the walls, and blood changes, combine to 
form elots called dilatation thrombi. Marantie thrombi form in conse- 
quence of cardiac weakness, together with ferment action and toxie 
influences, especially in the aurieles, their appendices, the apices of 
the ventrieles, and the valve cavities of veins. 

Changes in the vaseular endothelium acquire great importance in 
thrombosis if we consider that normally these cells prevent coagu- 
lation. Roughened places give the blood cells and plates an oppor- 
tunity to adhere and agglutinate; hence any influences which attack 
the endothelia lead to thrombosis, whether mechanical or chemical, 
inflammatory or atheromatous, variees or aneurisms, but especially 
atheromatous ulcers and calcareous deposits. In the aorta, even with 
marked roughening from atheroma and great cardiac weakness, it is 
unusual to find thrombi, while in the smaller vessels slight lesions 
cause them to form. A similar result follows the entrance of foreign 
bodies into the vessels and wounds of their walls or of the intima 
alone. 

Thrombi gradually formed by the preeipitation of material on the 
wall or in the valve pockets may be called parietal or valvular, 
When these increase to ocelusion of the vessel they are called obstruet- 
ing or obliterating thırombi ; when the increase follows along the course 
of the vessel it is said to be propagated thrombus as contrasted with 
autochthonous, formed in situ. 

Within the heart the thrombus may become loose and rounded by 
eonstant attrition during systole, forming a ball or spherical thrombus. 

The best praetical division of thrombi is into red, gray or white, 
and mixed. The structure of the thrombus depends upon the eondi- 
tions in which it forms, whether the blood was in rapid movement or 
stagnant. When the blood is included between two ligatures the clot 
resembles a post-mortem coagulum in all respeets, and includes red 
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and white cells in about the normal proportion, far more of the red 
than the white. Between the cells are threads of fibrin (Fig. 1, A), 
and thus oceurs the red thrombus intra vitam. After one to two days 
the thrombus becomes paler, drier, brittle, and more firmly attached 
to the wall, while the post-mortem elot becomes looser. 

In capillary stasis, from any cause, the red cells may fuse to 
homogeneous eylinders from loss of water and compression by the 
advaneing arterial wave. Such results follow loss of the vis a tergo in 
eardiae weakness, changes in the vessels, vasomotor disturbances, and 


Fig. 3. 





Capillary stasis from a beginning gastrie ulcer. «. Vessel containing red cells, still preserved. 
b. Stasis, ce. Stasis with a few blood cells. d. Submucosa. e. Superficial layers of mucosa ; in 
deeper portions the tissue is partially necrosed, showing no nuclei. x 110, 


other slighter influences, and with these may be combined external 
pressure (deeubitus), and trifling injuries (senile gangrene). High 
temperature, extreme cold, eorrosive chemicals, and bacterial produets, 
produce similar results, and in these cases there is probably a chemical 
change in the agglutinated red cells and partial eoagulation of their 
proteids. For a time the adherent cells may separate and resume their 
Aow if the causes are removed, but in higher grades they are beyond 


TEec9Ve ry. 





| 
E 


u a 


DISORDERS OF CIRCULATION. 43 


Stasis over a large extent gf tissue causes in the supplying arteries 
‚an increase of pressure, in the corresponding veins a deerease. The 
former may lead to solution of the stasis, the latter is accompanied 
with the signs of stasis, transudation, and diapedesis. Complete last- 
ing stasis results in neerosis of the part. In the vessels leading away 
the stream is so slowed that the white cells colleet along the walls and 
display the parietal disposition of the leucoeytes. 

Thrombi formed in flowing blood begin by deposit of plates and 
white cells on the wall, while the red cells pass on, and the amount of 
fibrin present is relatively large, making a true coagulation. Hence 
white or gray thrombi are formed, containing fibrin, leucocytes, and 
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White thrombus formed by leucocytes. a, c. Layers rich in cells. b. Fibrinous layers. X 40. 


blood plates. The latter ecommonly lie in heaps, the plates soon losing 
their usual form and fusing to a homogeneous or granular mass. 
(Fig. 2.) Pure blood-plate thrombi and pure white-cell thrombi may 
oceur, the latter especially in leukemia. (See Chapter VII., A.) 
Pure fibrin thrombi are also probable, but commonly we find the 
coagulum made up of several elements. The plates are to be recog- 
nized only in the fresh state, for finely granular preeipitates may 
be formed out of fibrin and leucoeytes as well. At times the fibrin 
threads appear to be arranged in radiate lines about white cells as 
centres, 

The nearer the stream approaches stagnation the larger is the pro- 
portion of the red cells mixed with the thrombus, for they have time to 
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settle and adhere to the wall during its formation. Since in the flow- 
ing blood the admixture of the cells is not constant, and thrombi do 
not form suddenly, we find in parts of the elot more red cells and in 
other parts more white, so that there is a clear striation or stratifica- 
tion of the thrombus (Fig. 5), and to this the name mixed thrombus 
is given. 

Red thrombi, then, more celosely resemble blood elots, the white 
resemble fibrinous coagula.. The former, beside the characteristies 
noted above, differ from a clot in the larger proportion of the ineluded 
white cells, but if formed in stagnant blood they may contain no more. 
The mixed thrombus is notable for its colors, layers, and structure. 





Stratified thrombus, chiefiy red. a. Layers with fibrin and leucocytes. b, Red cells. 
g. Vessel wall. X 40. 


The white variety might be confounded with fibrin coagula, but differs 
in being firmer, brittle, dull gray, dry, and more firmly adherent to 
the vessel. The fatty elot contains little beside fibrin, while the 
mieroscope shows in the white thrombus more cells and blood plates, 
in alternating layers. (Fig. 2.) 

Thrombi often present softened portions, especially the plate thrombi, 
and the entire mass or only its axial portion may be puriform. When 
the plates and fibrin become dense and transparent the thrombus is 
:alled hyaline. ‘When once formed it is common to have secondary 
elots eolleet about a thrombus, and after a time new conneetive tissue 
erows into it from the vessel wall, with new vessels, and it is said to 
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beeome organized. (See Chapter III,, C.) Softening is common 
when thrombi lie in foci of inflammation. (See Chapter I1I., B., 5.) 


Embolism and Metastasis. 


Pieces may break from a soft and recent thrombus, or from a 
softened one, and be carried on with the blood stream until a passage is 
reached which is too narrow. Here the fragment, called an embolus, 
lodges, and the process is embolism. In the superficial veins mechan- 
ical influences may break off such particles. 

In an artery an embolus is frequently caught at a point of bifurea- 
tion where the lumem suddenly narrows, and long emboli may reach 
into two branches, riding upon the fork. If the vessel is entirely 
closed by the embolus, or by secondary coagulation about it, the results 





Diagram of branches with free anastomoses. Both the vessels, a, d, c, and their capillaries 
communicate with each other freely. 


are arterial anemia in the distribution of the vessel and collateral 
hyperemia of adjacent arteries. If anastomoses are abundant between 
the branches and capillaries of the plugged artery, blood makes its 
way into the anemie region, with immediate hyperemia and an equali- 
zation later. 

In other cases the elosure of the artery leads to lasting disorders 
of eireulation in the part, with nutritive lesions. There are hin- 
drances to the blood flowing in from the neighborhood, not all of 
which are of the same kind nor wholly understood. Thus if the part 
is already in a condition of venous engorgement and high pressure, the 
pressure is increased by the collateral hyperemia and the capillaries 
are dilated to their maximum (p. 26). In other cases capillary stasis 
and thrombosis prevent the entrance of new blood, probably because 
of changes in the endothelia from the anemia. Lastly, the venous 
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stream may return in the reverse direetion, into the eapillaries, and 
thus oppose the collateral supply. 

All these factors which influence the entrance of- new blood are 
especially operative where the vascular supply of a part is naturally 
poor, where the arterial anastomoses are few and small, because the 
hindrances to collateral hyperemia are not easily overcome. (Fig. 7.) 
At times the distention and stasis in the capillaries lead to diapedesis 
in such measure that the previously anemie part becomes infiltrated 
with red cells and takes on a dark-red color. Thus oceurs the 
apparent paradox of severe bleeding from elosure of an artery. This 
condition is named hemorrhagie embolie infaretion. The tissue in 
which it occurs suffers nutritive changes, becomes neerotic and dies, 
so that no nuclei may be found in it (p. 54). 





Diagram of ‘end arteries,’” with few anastomoses. On the left, true eud arteries, a, a. On the 
right, few anastomoses of vessels and capillaries. 


In a second variety of embolism the injection of the part by red 
cells is absent, either because the capillaries have no communieations 
with their neighbors, or because the anastomoses are impermeable from 
disease, or because cardiac weakness fails to fill them. Then the 
collateral hyperemia penetrates for only a short distance along the 
edge of the anemice area, forming a red or even hemorrhagie margin. 
The infaret itself remains wholly anemie (see Ischemia), and its 
nutrition ceases, its death is inevitable, and the name infaret, originally 
meaning hemorrhagie infiltration, is ecoupled with the adjeetive anemie 
to distinguish this variety, the embolie anemie or white infaret. 

Beside their origin from elosure of an artery, the two varieties are 
alike in oecupying peripheral parts of organs, because the vessels 
branch more frequently in this direction. Their form is usually 
conical, with the apex inward and the base on the surface of the organ. 
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Their extent varies, but seldam is smaller than a pea, for elosure of 
the smallest vessels is usually compensated by collateral supply. The 
anemie infaret is light yellow, dense, and looks as if the dead tissue 
were coagulated. Mieroscopieally there is loss of nuclei in the part 
even in twelve to twenty-four hours. 

The central nervous system is peculiar in its behavior after embol- 
ism.  Infarets seldom develop, but the anemie area forms a focus of 
softening, the dead tissue undergoing liquefaction. Im its genesis 
such a softening corresponds with infaretion. 

The end arteries mentioned above are found most frequently in the 
brain, heart, liver, spleen, and kidney. Im the lung and alimentary 
tract the arteries may not be strietly end arteries, but their anastomoses 
may not be adequate in case of plugging, and hence they are called 
funetional end arteries. 

Organs with two or more large arteries, with frequent anastomoses 
between them, seldom are the seat of infarcts. 

Corresponding with the anatomical distribution of the arteries, cer- 
tain forms of infaret are common in special organs, hemorrhagie 
infarets being regularly found in some, and anemie in others. The. 
less completely the eollateral hyperemia can develop in any case the 
more likely is the infaret to be anemie, while with more blood from the 
neiehborhood the exit of cells is the more probable, and with imme- 
diate and complete restoration of the eireulation both infaretion and 
tissue necrosis are prevented. 

In the brain the foei of softening are usually anemie. In the kidney, 
infarets are most often anemie, unless occurring where an artery passes 
from the capsule into the renal tissue. Anemie infarets of the retina 
are the usual form. In the spleen both varieties are found. In the 
stomach and intestine hemorrhagie infarets are easily formed because 
of the free anastomoses, but they form only when main arteries are 
occluded. In the lungs in most cases infaretion does not oceur, 
because of anastomoses between the pulmonary, pleural, and bronchial 
vessels; but where the vessels are altered by chronie stasis, so that 
the blood cannot flow away, infaretion may follow. Hepatie infarets 
are comparatively rare. (See Chapter X., D.) 

Thrombosis and other eauses of arterial ocelusion can also end in 
infaretion. 

The further changes in the infaret are absorption of the neerotie 
tissue, replacement by new fibrous tissue, with shrinking of the focus 
and depression of the surface. The new granulation tissue forms an 
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embolie cicatrix, which is dense, fibrous, and grayish, and still retains 
the wedge form. In other cases a eyst develops. (See Chapter III., 
A, 3.) With incomplete temporary occlusion the more resistant 
interstitial elements of the part may remain uninjured and take part 
in the replacement fibrosis. In glandular organs the edge of the focus 
may show gland proliferation. In hemorrhagic areas the hemoglobin 
undergoes a change to brown pigment, which for a long time may 
mark the site of the infaret. 

With embolism is closely connected the process which is termed 
metastasis, a word of wider signification than embolism, ineluding the 
transport not only of partieles of thrombi but also of all pathological 
produets within the organism, from the primary to a secondary 
location. The vascular and Iymphatie channels may be the path 
travelled (as well as the tissue spaces). 

Corpuseular elements which enter the blood current are carried by 
it until they reach a part of the vessel which is too narrow, which 
may be a capillary. Such capillary emboli, unless from an infeeted 
source, may have no bad effects; if extensive, however, both eircula- 
tion and function of organs may suffer severely. It is evident that 
the ocelusion of many small or capillary vessels in a part must have 
the same effeet as plugging the main artery by thrombosis or embolism, 
namely, anemie or hemorrhagic infaretion and neerosis. Very small 
bodies, as single cells and bacteria, may pass the lumen of capillaries or 
be arrested by their walls, especially in organs like the spleen where 
the blood flows slowly. But even in organs with end arteries infarc- 
tion may not result. 

The path which the foreign partiele travels depends upon the direc- 
tion of the flow ; from the peripheral veins the embolus passes to the 
rieht heart and a branch of the pulmonary artery. If tlıe foramen 
ovale is open or the embolus is small enough to pass the rather wide 
pulmonary capillaries it may reach the left auricle and ventricle and 
so the systemie eireulation, to be laid away at last in some inner organ 
or peripheral part. The same is true of partieles from the lung or 
the left side of the heart. 

The portal branches form a separate eirculation in the Jiver and are 
the points of deposit for all emboli coming from the territory of origin 
of the portal branches. 

The Iymph takes up material coming from outside the body, as well 
as that formed within it, and earries it by way of the tissue spaces and 
Iymph vessels to the nearest Iymph node, where it may accumulate. 
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The node then acts as a filter, ‚but its efferent vessels may carry the 
foreign matter further and empty it into the great veins. In this 
process the cells of the lymph are active, taking up the granules, 
carrying them elsewhere and setting them free by their own destruc- 
tion ( phagoeytosis). 

As a rule, the metastasis follows the direction of the Iymph flow, 
but in some pathological conditions there is a reversal of the current, 
when there is an obstaele to it, which causes a flow in the opposite 
direetion. Thus with careinoma of the liver or stomach metastasis 
may oceur in the retroperitoneal nodes. With mammary careinoma it 
may invade the skin, and these cases cannot be explained otherwise 
than as due to retrograde flow of the lymph. Thus, also, the regional 
metastases about malignant tumors develop. In the inferior vena 
cava a retrograde metastasis into the hepatie vein may take place. It 
has been assumed that a reflux of the blood might be caused in these 
veins by alterations in the pressure, the usually negative pressure 
beeoming positive, especially with lesions of the trieuspid and enforced 
expiration, as in coughing. Aceording to Ribbert, there occurs in 
general venous engorgement at every cardiac systole a slight reflux 
wave in the veins, which, by its repeated impulses, may carry a small 
object along the vein wall gradually toward the periphery, even into 
a small branch of the vein. 

Beside particles of thrombi, all kinds of small objeets formed in the 
body or derived from outside may be carried as emboli, but especially 
bits of tissue torn off, as from a necrosed valve, products of softening, 
globules of fat, and living cells. 

Fat embolism occurs with lacerations of the subeutaneous fatty 
tissue or with fraetures involving the marrow, if the fat gains entrance 
to the vessels. Even severe contusions of bones may have the same 
result. The fat carried through the veins is brought to the right side 
of the heart and deposited in the capillaries of the lungs. Extensive 
fatty embolism with large quantities of fat may cause paralysis of 
respiration and sudden death. 

Malignant tumors may break into the blood or Iymph vessels, and 
loosened portions are carried as emboli, like unorganized or neerotie 
material; but the consequences are worse, for the emboli are living 
cells, and wherever they lodge produce tumors similar to the primary 
growth, and thus metastatie tumors arise. (See Chapter III., E.) 

Air embolism implies the entrance of atmospheric air into the veins, 
as may happen with wounds of these vessels, pressure in them, at 
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least sometimes, being negative. The air sucked in reaches the right 
ventriele and is beaten with the blood to a froth, so that when the 
heart is opened under water, its vessels first being tied, bubbles are seen 
to emerge. The diffieulty of driving the air out of the right ventricle 
exhausts it at once or later, and death may follow from weakness of 
the heart. There may be no air in the heart after death, and the post- 
mortem appearances are those of asphyxia, the blood being fluid and 
dark, the veins distended, especially in the abdominal organs, with 
edema of the lungs and ecchymoses in many organs. The entire 
removal of the air from the heart depends upon its amount and upon 
the condition of the heart, small amounts being usually absorbed with- 
out injury. 

Divers and laborers in caissons under increased air pressure are 
liable to the formation of air bubbles in the blood, and the condition 
sooner or later may have a fatal result. The entire circulatory system 
as well as the heart may be overwhelmed by the air bubbles, and death 
follows from accumulation in the right ventricle and lungs. 

Injuries of the uterus, especially during childbirth, may be followed 
by inspiration of air into the venous sinuses, and sudden death. 

In eonsidering such cases it must be remembered that frothy blood 
in the right ventriele and air in the blood do not always depend upon 
air embolism or gas formation in the blood. In the course of the 
autopsy air may enter the opened veins in the neck, reach the brain, 
and appear as large bubbles in the vessels of the pia, easily moved 
along by pressure. Frothy blood is also eonneeted with putrefaetion, 
due to the presence of certain bacteria, which even during the last 
hours of life may produce gas in the blood of various organs (liver). 
(See Chapter V.) 

Both inorganie and autochthonous pögment is frequently the objeet 
of metastatie processes through blood and Iymph vessels, and phago- 
eytes often carry it from part to part. 

Of the organized foreign matters which may be earried by tissue 
fluids, parasites may be mentioned, both animal and vegetable, at times 
trausported from the point of entry, at times from the site of develop- 
ment, secondarily and in complieated ways. 'Thus cases are known 
where an echinocoeeus eyst of the liver has perforated a hepatie vein, 
entered the right heart, passed through an open foramen ovale and 
reached the greater eireulation. By metastasis certain vegetable para- 
sites may be earried throughout the body and cause multiple abscesses. 


(See Pyemia, Chapter V.) 





CHAPTER IE 
REGRESSIVE PROCESSES. 


A. NECROSIS. 


THE terms neerosis and mortification apply to the local death of tissue 
within the living organism. If the part dies slowly, with some of the 
charaeteristies of the terminal life processes, it is spoken of as neerobiosis. 

The eauses of such tissue death are multiple. 

All eireulatory disorders which reduce the blood supply of a part 
below a certain minimum, and which cannot be compensäted for within 
a certain period, must end in the death of the tissue affected. This 
is ealled indireet or eireulatory necrosis. "The eirculatory disturbance 
may be due to many causes, as has been mentioned above (p. 45), 
where the conditions were reviewed which result in local ischemia, 
with persistence of the same and anemie imfaret, or hemorrhage and 
red infaret. Ligation of arteries and other ocelusions act exactly as do 
emboli and thrombi of the same vessels. 

AI tissues are not equally liable to injury from temporary ischemia. 
Thus the epithelia of the kidney die within two hours after the 
renal artery is tied, while the stroma of the organ remains normal if 
the ligature is removed after a longer time. Nerve fibres and neuroglia 
die after a short time in anemie necrosis. Venous engorgement and 
stasis, and extensive capillary stasis, may lead to a hemorrhagie necrosis 
in the site of passive hyperemia. Mechanical, thermie, and chemical 
influences may produce similar effects upon both vessel walls and 
eontents. 

In other eases the eireulatory disturbance follows abnormal action 
of the vasomotor nerves. Constrietion of an artery by stimulation of 
its muscle fibres may cause a spastie anemia which in time leads to 
necrosis, and the symmetrical gangrene observed in anemie, nervous 
individuals, and the neeroses with ergot poisoning, are to be thus 
explained. A disproportion between vasomotor aetion and the blood 
pressure, decrease of the latter and increase of the former, may oceur 
in the eourse of marantie and nervous diseases, with disorders of the 
general eirculation and localized gangrene, Probably in such cases 

(51) 
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there are obstacles to the Iymph eireulation also, for lowered arterial 
pressure tends to delay the latter. 

Connected with pathologieal innervation of the vessels are the neu- 
rotic necroses observed with certain diseases of the nervous system, in 
lepra, herpes zoster, and after section of the trigeminus. Possibly 
certain nerve fibres are specially concerned with nutrition, as appears 
from certain forms of atrophy which follow removal of nervous control. 
(See Chapter II., C.) 

With great certainty we can name chemical, thermie, and mechanical 
agencies as-immediate eauses of direet necrosis. Severe pressure upon 
a portion of the body, contusion and tearing, are often followed by the 
death of large areas, and strong jarring of the body may be followed 
by neerosis of many ganglion cells and nerve fibres. In very sensitive 
organs the trauma resulting from copious bleeding is enough to lacerate 
the tissue and cause necrosis, as seen in the extensive destruction of 
the brain after apoplexies, 

Among chemicals, concentrated mineral acids determine the coagula- 
tion of the tissues at the point of application, and thus produce the 
so-ealled corrosive eschars; as is observed when they have been swal- 
lowed, lips, buccal mucous membrane, and stomach being thus eoagu- 
lated and dead in places. By imbibition of altered blood pigment the 
parts may take on a brown or black color. Caustie alkalies produce a 
swelling and partial solution of the upper layers of parts attacked. In 
many cases of poisoning the absorption of toxie substances causes 
neerosis in distant organs, as in the excreting intestine and kidneys 
(mereury and chromie acid). 

Thermie action, burns and freezing, may directly produce cell 
necrosis. (See Chapter VI., 2.) 

For neerosis with inflammation, see Chapter III. 

The various forms in which neerosis appears differ much among 
themselves according to the constitution of the area attacked, the cause 
of the lesion and the external influences to which the necrosed part is 
exposed. The simplest case is where necrosis occurs in a region of 
tissue by the sudden stoppage of the eireulation or by mechanical 
ageney, and the part is then proteeted from all external influences. 
This happens in thrombotie and embolie infarets, especially in the 
anemie kind, where the collateral diapedesis is absent. The dead 
tissue is not left to itself, but is exposed to the influence of surrounding 
tissues and hence does not behave like a portion of the body removel 


and dead or a portion of a dead body, 
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Mieroscopically an important change may be detected after twelve 
to twenty-four hours which distinetly indicates the death of the 
tissue, This is the complete disappearance of the nuclei of the cells, 
which eannot be restored or found by use of acetie acid or staining 
methods. 

This disappearance of the nuclei begins as a karyolysis, the chromatin 
losing its affinity for staining fluids. (See Chapter ILI., Introduetion. ) 
Then the chromatin, often after peculiar rearrangement of its partieles, 
breaks into non-staining fragments (karyorrhexis). The dying nuclei 


FiG. 8. 





Recent anemie infarcet of the kidney, a, Nuclei lost in most epithelia. db. Karyorrhexis. 
e. Condensation (pyenosis) of desquamated epithelia and their nuclei. d. Leucocytes in capil- 
laries between tubules. x 350... 


may become smaller and more dense (pyenosis), with more intense 
staining reaction, and dissolution may then follow. The achromatie 
portion of the nueleus and the cell protoplasm beeome altered so that 
they cannot be distinguished from each other, but form a finely or 
eoarsely granular mass, with vacuoles, in which no trace of a nucleus 
can be found. Other changes may be so slight that the tissue can be 
recognized as glandular or vascular, or the entire region may become 
eonverted into a mass of homogeneous or granular, structureless 
material. 
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; 

The loss of ehromatin may depend upon the Iymph streaming into 
the part from the neighborhood, dissolving out the chromatin. When 
such Iymphatie flow through the part is absent the nuclei may remain 
for a longer time unchanged, 

In the gross the necrotie tissues differ according to their structure. 
Dense tissues, like elastic tissue, cartilage, and bone, show no visible 
changes for a time after they die. Where anatomical changes occur 





Necrosis of bone. On the right (a) sequestrum formation ; on the left (b) osteophyte formation 
with osteomyelitis. 


the distinetion is elearer, as in bone, where the dead portion is hard 
to recognize in itself, but the adjacent healthy bone is not the seat of 
periosteal thiekening and formation of osteophytes as is commonly 
observed about the dead portion. The absence of eireulating blood 


and the alterations in the contained hlood also eharacterize a neerotie 


part, 
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Softer tissues present more mArked and early growth alterations, 
usually being denser and drier than normally. An excellent example 
of this is the anemie infaret., Im consisteney it resembles coagulated 
albumin, its color is often light yellow, its volume is slightly inereased, 
and it swells up over the cut section. Similar changes may be noted 
in the hemorrhagie infarets, but the dense infiltration with blood 
makes them appear deep red. 

The peculiar firmness of the neerotie part is referred by Weigert to 
a coagulation of the cell protoplasm, rather than to a pouring out of 
fibrin between the cells from the Iymph flowing through the region. 
Hence he terms the condition a eoagulation neerosis. Afterward from 
loss of water the part becomes inspissated, dry, and shrunken. Finally, 
when gradual softening and absorption of the dead cells are complete, 
a fibrous scar remains. (See p. 48, and Chapter III., A.) 


Fıe. Tl. 





Section from a caseous tubercle ofthe lung. Advanced stage with granular and flaky destruction ; 
one cell with three nuclei preserved, the others in fragments and detritus. x 250. 


A process which is very similar to the neerosis deseribed is that 
known as caseation, from the firm, yellowish, and opaque look of the 
part, suggesting the appearanee of cheese. An area recently become 
easeous is slightly enlarged, dry, and apparently coagulated. 

In this form of neerosis the separation of a coagulating substance 
from the blood appears to be of more importance than in the former 
variety, for in very fresh cases we find through the part a finely fibrous 
or hyaline material, Iying between the cells, which gives the staining 
reaetion of fibrin only in part, and may be termed hyaline or fibrinoid. 
(Fig, 10.) Somewhat later we find a flaky or granular, dense mass 
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which consists in part of the fibrin and in part of the altered tissue 
elements more or less fragmented and coagulated. Scattered through 
the tissue there may be fragments of chromatin, many of which are 
derived from leueoeytes that have wandered in and been destroyed. 
The further change is continuous division of the elements present into 
finer particles, so that under the mieroscope it appears as detritus of 
minute granules. Addition of acetie acid gradually clears up the 
picture and thus proves that the opacity was essentially the result 
of albuminous eoagulation. At the same time fine globules of fat 
appear, but fatty degeneration does not actually belong to the easeous 
process, and must be regarded as an aceident. 

Caseation does not occur in physiologieal conditions, but only in 
tumors, gummata, tubereles, and exudates. It does not destroy a 
region rapidly, as does anemie neerosis after ocelusion of a vessel, but 





Teased preparntion fıonı a Iocus of verebral softeuiug. a, a. Partly naked axis-ceylinder with 
swollen medulla. D, b,, b,. Partly naked swollen axis-eylinders, d,. The same with granular 
opacity. c, cı. Myelin. d. Ganglion cell with fat drops degenerating. e&, &, €, € Wandering 
cells. f, fı. Fatty granular cells. g. White cell containing four red cells. }. The same with myelin 
globules. x 250. 


slowly and as a progressive degeneration, and hence may be consid- 
ered a necrobiosis. 

The caseous tissue may beeome wholly or partly absorbed, or it may 
soften or become caleified. With softening, by taking up water anew, 
the caseous material may become puriform and contain many leuco- 
eytes. (See caseous inflammation.) In other cases the focus remams 
dry, shrinks as its water is lost, and by infiltration with lime salts 
becomes of mortar-like or stony hardness. 

The opposite process to the neerosis mentioned is liquefaction neerosis 
(eolliquatio), a softening of the dead tissue by the entrance of water. 
Anemie neerosis in the brain thus rarely appears as an infaret, though 
formed as are other infarets, but as a focus of swelling with liquefac- 
tion of the tissues, determined probably by the peeuliar constitution of 
nervous tissues. Maceration of the dead fetus in the uterus is a 
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similar case; at first the epidermis is softened and lost, and then the 
deeper portions, 

The following forms of necrosis are peeuliarly the result of external 
influences : 

Superfieial parts dry after their death by evaporation of their water, 
and become stiff and hard, a condition called mummification. This 
oeeurs in some cases of senile gangrene with the changes of old age in 
the vessels and deereased vigor in the cardiae muscle, or with plug- 
ging of am artery, or from vasomotor disturbances, or, lastly, follow- 
ing mechanical injuries. This form is common in the feet and toes. 
A physiologieal case of such dry neerosis is observed in the stump of 
the umbilical cord. 

Another variety of tissue death resembles colliquatio in the lique- 
faction of the parts affected, but differs from it in the development of 
a disagreeable odor from the formation of gases, together with peeuliar 
changes in color, and of poisonous properties in the products of decay. 
This form arises only when there are putrefactive organisms present 
which enter the dead region from the air, or through the blood from 


other sites of gangrene. Imbibition of altered blood pigment gives the 


part a dirty green or even black color. In the decayed portions, 
especially in their fluids, there are leuein and tyrosin, erystals of triple 
phosphates, fat erystals, and amorphous and erystalline blood pigment. 
- The cell nuelei perish early. The gas accumulates in the soft tissues, 
and hence the condition is called emphysematous gangrene. _Üertain 
tissues resist the process for a long time, as bone, cartilage, tendon, 
and .connective tissue, shreds of which sometimes hang free in the 
fluidified portion. (See Bacteria, Chapter V., A.) All combinations 
of neerosis and putrefaction are grouped under the term gangrene. 

Adjacent to the decayed parts there is often a marked reaction 
which limits the process and prepares for the separation of the dead 
from the living tissues. Such a demarcation in bone aids in the 
formation of sequestra which often lie loosely in a bony framework. 
(Fig. 9.) In some cases the separated portions undergo absorption, 
in others there is a growth of young eonnective tissue through the part. 
(Chapter IIL., A.) 

After superfieial portions have died and separated, a defeet remains 
in whose base the neerotie process may persist, and thus a variety of 
uleer forms, but the striet meaning of the word ulcer is a loss of sub- 
stance from the gradual death of minute portions by moleceular neerosis, 
as distinguished from death of a relatively large mass, Hence the 
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name bony ulcer is given to those cases where the death of the bone 
proceeds as molecular caries rather than as a destruction of a large 
area at once, for which the name necrosis is preferred. 

The following ulcerative processes may be mentioned in some detail 
here: 

Round ulcer of the stomach, uleus rotundum, fornıs a eone-shaped 
loss of substance reaching into the wall of the organ and correspond- 
ing to the distribution of a branch of the artery. The explanation is 
probably that some local disorder of eireulation causes a neerotie area 
which is then digested by the gastrie juice. (See Chapter X., B.) 

Perforating ulcer of the foot (mal perforant du pied) is also due to 
a local obstacle to the eirculation, probably of vasomotor origin, with 
also an element of trophoneurosis. Attending some mechanical injury 
a callous spot appears, and afterward a rapidly extending uleer which 
bores deep into the foot. 

Bed-sores, or ulcers of decubitus, are the most important of these 
processes. They follow long-eontinued pressure on exposed parts of 
the body, as over the spinous processes of the vertebre®, the oceiput, 
sacrum, and heel, or over the trochanter, anterior superior iliac spine, 
elbow, and external malleolus, when the subject lies upon the side. 
Local disturbances of eirculation act in produeing necrosis, together 
with the pressure, with weakened heart action and vasomotor in- 
fluences. At first the spot turns livid red from imbibition of the 
blood pigment, and afterward it becomes black and eschar-like, or 
soft when the gangrene involves wider areas and penetrates deeper, 
even laying bare the bones and involving them. 


B. DEGENERATION. 


Distinguished from neerosis, or local death of the tissue, patholog- 
ical disorders of the life of cells may be called degeneration, in all of 
whose forms there is a regressive change with diminution of assimi- 
lating powers and other functions. In one series of these changes the 
effect is an accumulation within the cell of the produets of its imper- 
feet catabolism, instead of the completion of the physiological process 
to the usual end-produets. This condition is called infiltration, and 
resembles the accumulation of ineompletely elaborated material in cer- 
tain cells during the process of digestion. A certain storing of reserve 
material is physiologieal for some cells, and we shall consider in the 
infiltrations how far we may assume that such eonditions are patho- 
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logieal. Im other cases a foreigh substance which does not belong 
to the normal cell products may gather in or between the cells, as in 
hyaline and amyloid degeneration. 

Here belongs a third group, also characterized by gradual degenera- 
tion of the cell elements and the formation of products of decay out of 
their own substance This is the condition indicated by degeneration 
in the striet use of the word as opposed to necrosis, and a good instance 
of it is seen in fatty degeneration. 

Lastly we reckon pigmentation of the tissues among the degenerations, 
 inasmuch as the pigment itself may be a product of such lesions or its 
deposition may cause manifold disturbances in the organ, as in blood 
and Iymph organs. We inelude also impregnation of a part with 
- organic or inorganie matters, as precipitates, for it may be followed by 
regressive disorders. 

A clear division between these various processes is not always pos- 
‚ sible, for they merge into each other and there is no absolute limit 
between infiltration and degeneration. In accord with the usual 
eustom, the various processes will be described in connection with the 
_ main product of the abnormal metabolism and the kind of impregna- 

tion observed. 


1. Cloudy Swelling. 


In this eondition the cell protoplasm presents a more markedly 
granular structure than normally, and when examined fresh is opaque, 
as if covered with dust. The granular look and opacity depend upon 
the deposit of countless fine partieles, and 
as the volume of the cells is increased 
the name cloudy swelling has been given 
to the eondition, The albuminous nature 
of the granules is evident from their 
elearing on the addition of acetie acid, 
so that the nueleus, if present, becomes 
visible. Potassium hydrate solution also 
elears the cell but destroys the nucleus. 
This reaction distinguishes albuminous 
granulation from fatty degeneration., 
Other names for the condition are paren- 





Liver cells in cloudy swelling,. x 350. 


chymatous or albuminous degeneration. If pronounced, the change 
can be recognized in the gross, for the fresh eut surface of the organ 
has an appearance as if boiled, 
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It has not been determined whether this process is an excessive 
absorption of nutritive material, that is, an active cell condition, or 
whether it is a metamorphosis of the protoplasm by the preeipitation 
of some of its proteids and changes in its finer structure. It tends, 
however, to further regressive lesions, as shown by frequent transition 
to fatty degeneration. 

Cloudy swelling, as will be explained under Inflammation, affeets 
both the epithelia of the large organs (liver, kidney) and also the 
muscle fibres, whose striation becomes indistinet or even lost. The 
- parenchymatous organs are especially liable to the change in general 
infections and intoxications with various poisons. If the lesion is 
moderate it may disappear with the cessation of the main disease, but 
in many cases it is followed by fatty degeneration. 


2. Fatty Changes in Cells. 


Deposit of fat in an organ has a vastly different significance accord- 
ing as it represents a simple increase of reserve store in an organ which 


FıG. 15. 





Fatty cells from the liver, To the left three cells with drops of fat-infiltration. To the right 
destruction of the cells and remaining detritus—degeneration, X 350. 


normally contains fat, or results from pathological infiltration of a 
part normally free from fat. There may be no marked impairment 
of the life of the cells, or there may be complete destruction of them. 
The former condition is termed a fatty infiltration, and is often a 
physiologieal process. Thus the liver cells in normal conditions con- 
tain a certain amount of fat, and a slight increase of this cannot in 
itself be considered pathologieal. As long as the fat is proportional to 
the general fatty condition of the whole body and causes no disorder 
in funetion, it lies within the boundaries of physiological variation, 
inereasing during digestion and lessening after the completion of the 
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same, In the kidney, also, and ie muscle fibres, small colleetions 
of fat drops may at times be observed which neither interfere with 
function nor threaten the life of the cell. 

At times, however, fatty infiltration may reach a degree which is 
pathological. This is surely the case when it is in marked excess, as 
in the liver of the Strasburg goose and in the same organ in aleoholie 
patients, or when an abnormal storage is observed, for example, in 
the liver of a tubereulous patient who is otherwise emaciated. 

Fatty degeneration is distingnished from fatty infiltration by the 


_ destruction of the cells and the deposit, usually, of fine globules of fat. 


- volution, but in pathological cases it may involve 


” 


all parts which have been affected by eireula- 


This is a regressive change which is normal in the 
formation of milk and sebum and in uterine in- 


almost any tissue of the body. The fibres of 
muscle, especially of the heart, the epithelia of 
glandular organs, the media and intima of vessels, 
the endocardium and .nerve fibres may be affected, 
and fatty degeneration in the renal epithelium is 
the essential element in parenchymatous nephritis. 
A similar change is observed in the absorption of 





. N Fatty degeneration of 
tory or inflammatory processes beyond their powers eh 


of resistance, Pathological products of all varie- 


ties may undergo this form of degeneration, as neerotic exudates and 


- thrombi, and in senile involution it appears in many organs, as in the 
 areus senilis in the cornea, in the epithelia of the testicle, and else- 
where. 


Fatty degeneration begins in cells or fibres with the deposit of 
minute granules which by their strong refraction, insolubility in acids 
and alkalies, solubility in ether and alcohol, are demonstrably of fat. 
They may hide the finer structure of both cells and fibres. 

A satisfaetory distinetion between fatty degeneration and fatty infil- 
tration is diffieult to formulate. In the liver the infiltration often 
precedes the degeneration, and in muscle fibres fat drops are always 
smaller than in the kidney. Consequently we must consider whether 
the outeome of the process is the destruetion of the cells, leaving mere 
eolleetions of fat drops or diffusely distributed fat, together with other 
elements of tissue death. 

The products of the cell destruetion are in part taken up by wander- 
ing leucoeytes, which at times contain so much fat that they appear to 
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consist wholly of it and at last may break up into fat partieles. Where 
fat colleets in large amount, as in foci of neerosis, or in body eavities, 
there is a preeipitation in the cadaver of the insoluble fat and margarin 
erystals, which lie in single or grouped needles, as they sometimes 
oceur also in fat tissue. In similar conditions cholesterin erystals 
form as thin rhombie plates, often arranged in layers, and if numer- 
ous, visible in the gross as pearly flakes in the tissue, 


Fis. 17. 





Leuein. Tyrosin, 
(After SEIFERT-MÜLLER, Diagnosis, tenth edition.) 


A mixture of five parts sulphuric acid with one part water turns 
these plates carmine red and then violet, beginning at the edge. 
After-treatment with iodine colors them gradually violet, blue-green, 
and blue. Probably cholesterin is a product of the splitting up of 
albumin, and hence oceurs with cell destruction. 

Extensive fatty degeneration of many organs is observed after eloudy 
swelling in many infeetions and certain poisonings (as phosphorus and 
arsenie), and also with acute yellow atrophy of 
the liver. 

Another example of widespread fatty de- 
generation is found in many anemias, espe- 
cially with the pernicious form, and after 
severe hemorrhages when parenchymatous or- 
gans and the walls of vessels and even the 
endocardium are affeeted. It is not always 
possible to connect the lesion direetly with lack 
of blood, for in many anemie and cachectic 
conditions of marked degree it is absent. 

From the forms mentioned, of fatty infil- 
tration and degeneration, we distinguish other 
cases in which there is an inerease of the fat 





Cholesterin plates. 


which ‘normally oceurs between organs and in their interstices. 
This is called lipomatosis, and will be treated in the section on 


Hypertrophy. 
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f 
3. Mucous Degeneration. 


The term muein includes a number of bodies which are viscous and 
ropy, which swell but do not dissolve in water, and which preeipitate 
with acetie acid in threads and floceuli, but do not dissolve with an 
excess of acid. Alcohol precipitates them, also, but the addition of 
water dissolves them again. The true mueins belong to the glyco- 
proteids and break down into albumin and a carbohydrate. They dis- 
solve readily in alkaline fuids. On boiling with dilute acid, muein is 
_ eonverted into a substance which reduces copper oxide. Many other 
bodies are grouped under the name mnein, which are only mueoid and 
are more or less completely separable from muein. Of these pseudo- 
muein is found in eystic tumors of the ovary, chondromuein in car- 
_ tilage, and para-albumin is probably a mixture of muein and albumin. 
_ True muein oceurs in the umbilical eord, the mucous membranes, the 
large mueous glands, and in connective tissue. 

Physiologieal production of muein occurs on the surface of mueous 
membranes and in the mueiparous glands, by a metamorphosis of the 
cell protoplasm into muein, the latter colleeting in transparent glassy 
‚drops and making its way out of the cells. Cylindrical cells thus 
become eonverted into beaker cells (Fig. 19), the drops of muein col- 
leeting in the upper portion of the cells and passing out, leaving a 
‚hollow space like the cavity of a beaker, while below it are the nucleus 
and the unchanged portion of the protoplasm. With increased forma- 
tion of muein these beaker cells become more numerous, and their 
protoplasm may be entirely consumed. In the epithelia of the mueci- 
parous glands the entire cell may be ocecupied by a transparent globule 
of mucin, while on the wall of the alveolus there are erescentie masses 
‚of protoplasm with nuclei. These become granular and then change 
into muein, and the entire cell may become thus transformed. In 
the produced mucus the so-ealled muein bodies are found, which are 
large round cells, much swollen and transparent. 

Pathologieal produetion of mucin is an abnormal excess of the 
physiological process, as may be observed on inflamed mucous mem- 
branes (see Chapter III., B.), and may be induced artifieially in the 
submasillary gland by stimulation of the chorda tympani and sym- 
pathetic. In the secretion large numbers of muein bodies appear, 
with degenerating epithelia swollen with muein and free muein. Other 
sites of pathologieal muein formation are epithelia of many eystie 
tumors, epithelial tumors of mucous membranes and various glands. 
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There may be enormous increase in the number of beaker cells or this 
may be slight, and the process may lead to the mucous degeneration 
of all the cells, so that in the interior of a careinoma there may be 
cavities entirely filled with the mucin. When the ducts of large 
mucous glands are closed, continued exeretion may lead to the forma- 
tion of large retention cysts, and the pressure may flatten out the 
epithelial investment of the part. The fluid itself may beeome thin 
and watery. Such mucous eysts oceur about the buccal cavity and ın 
the gall-bladder, and may lead to hydrops of the part. 

Muein formation in bone, cartilage, and connective tissue is a 
different process. Here there is a metaplasia of the basement sub- 
stance of the part, which swells to a struetureless homogeneous mass 
while the cells are not oceupied in produeing muein. "Through such 





ji 
Cells from the seerstion of eatarrhal bronchitis. a. Beaker cells. b. Cylindrical cells with partial 


mucous change in the protoplasm. c,d. Epithelia in mucous degeneration. J. Normal ciliated 
cells. e,g9. Mucin bodies. h, h, l,i. Cellsin fatty degeneration, 


a process in the subeutaneous tissue arises the condition known as 
myxedema. Similar changes in joint cartilages, usually preceded by 
fibrous changes in the stroma, oceur in various artieular lesions. In 
the aged the process attacks the fatty marrow in long bones, and such . 
a degeneration is common to many of the connective-tissue tumors. 
The Chareot erystals found in the sputum of bronchial asthma and 
in leukemie blood chemically resemble muein. (See Chapter IX. B,) 


4. Colloid Degeneration. 


Colloid somewhat resembles muein, but is of greater density, like 
elue, and has a yellow or even a brown color, and does not preeipitate 
with acetie acid; but colloid is not always a uniform produet. Pseudo- 


muein is closely related to it. 
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The chief site of colloid fonnaflen is the thyroid gland, in whose 
follieles, especially in the aged, the material may aceumulate and cause 
atrophy of the epithelia by pressure. The colloid substance appears 
first, with the aid of the local cells, as small sago-like bodies which 
_fuse and form larger masses; these may eause atrophy of the septa of 
the gland and convert it into a multilocular eyst. The follieles often 
contain firm lamellated bodies, ealled colloid bodies, which sometimes 

inelude cells. With hyperplasia of the gland the production of the 
eolloid material may reach enormous proportions. 


Fıc. 20. 





; 
Colloid goitre, e. Colloid masses in dilated gland spaces. x 40, 


Colloid is formed in retention eysts of the cervical mucous mem- 
 branes and urinary tubules, in the adrenals, and in many ovarian 
tumors and other neoplasms. 


5. Amyloid Degeneration. 


The deposit of amyloid material in an organ is called amyloid 
degeneration, and the new element is characterized by its firmness, 
elastieity, transpareney, and refraetion. Chemically it consists of 
chondroitin-sulphate and an albumin, and it is very resistant to both 
acids and alkalies. With several substances it displays characteristie 
eolor reactions. Thus iodine solution stains it mahogany brown and 
the remaining tissue light yellow. TIodine followed by slow addition 
of sulphurie acid stains it dark red, then violet, and lastly blue, and 
it is from this that the amyloid takes its name, since starch (amylum) 
gives the same blue reaction with iodine and sulphurie acid. Methyl 
violet stains amyloid parts ruby red and others bluish-violet ; iodine 
green stains it ruby red and other elements bluisk-green. By means 


) 
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of these color tests amyloid may be distinguished from other sub- 
stances, such as hyalin, which resemble it. 

The form in which the amyloid is deposited varies from flakes to 
small lumps lying outside the cells in the basement substance. It 
shows a preference for certain tissues and organs; but amyloid degen- 
eration may be one of the most extensive in the whole body. The 
commonest site for amyloid is tlie walls of vessels, especially of the 
small arteries and capillaries. (Fig. 21.) In the former it appears 
first in the media, whose muscle fibres are thus destroyed; in the 
capillaries it occurs as a homogeneous mass which gradually occlude 
the lumen. This degeneration attacks the eonnective tissue also, as 
in the spleen and Iymph nodes, whose retieulum is converted into 
thiek, irregular trabecule, and whose parenchyma atrophies. (See 
Part II., Spleen.) Im glandular organs, beside the vascular site, the 
basement membrane under the epithelia, as the membrana propria of 
the urinary tubes, may be attacked. If epithelia themselves are ever 
involved it is only very seldom. Lastly, amyloid may oceur in the 
matrix of cartilage. 

With pronounced amyloid degeneration the gross appearance of the 
organ changes; it is large, dense, semitransparent, and resembles 
fresh bacon, or, if the deposit is not diffuse, there appear to be grains 
like sago seattered through it. The latter appearance is well marked 
at times in the spleen, in which the follieles are very large and give 
the organ the name of ““ sago ’” spleen. 

With amyloid degeneration the other elements suffer atrophy or 
fatty degeneration, the vessels lose the muscle fibres of the media, the 
renal elomeruli become homogeneous, non-nucleated spheres, and the 
renal epithelium is fatty. In the spleen the pulp atrophies. This 
disappearanee of parenchyma is partly explained by the ocelusion 
of bloodvessels (as in the glomeruli of the kidney), partly by the 
mechanical pressure of the dense amyloid upon the less resistant 
parenchyma. 

Among the organs those most often attacked are the kidney, spleen, 
and liver, then the adrenal and intestine, less often the intima of great 
vessels, heart muscle, skin, ovary, uterus, ete. The lesion appears 
in one or many places, and as a widespread lesion it may occur with 
eachexias, of which ehronic tubereulosis, especially with suppurating 
lesions of bones ‚and joints, syphilis, malaria, and malignant tumors, 
are most often accompanied by this degeneration. The origin of the 
material is not fully determined ; possibly it is deposited in the organs 
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Ampyloid Degeneration of the Liver. x 300. 


a. Amyloid material. 2. Liver cells. Stain--iodin-green. 
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from the blood, possibly material is extruded from the cells which aids 
in its formation. 

Corpora Amylacea. In various tissues small mieroscopieal bodies 
are found of eoncentrie lamellation or more homogeneous, usually round, 
which turn blue with iodine at times without the addition of sulphuric 
acid. They are common in the central nervous system under the 
ependyma and in the olfactory tract, especially in the aged ;- also in 
eicatrices and old infarets. In the prostate they reach a large size 


FiG. 22, 





Corpora amylacea. 


and may be deep brown in color. They are elosely related to amyloid, 
and probably result either from material extruded from cells, or, in 
the nervous system, from degenerated nerve fibres. 


6. Hyaline Degeneration. 


Muein, eolloid, and amyloid form more or less homogeneous deposits 
in the tissues, but differ among themselves and from other homogeneous 
substanees by their physical and chemical characters. Beside these 
there are pathologieal products of various origin and eonstitution which 
are grouped as hyalin and whose formation is termed hyaline degen- 
eration. These oecur either as scales, fibres, or longer masses which 
often enelose vacuoles, and are characterized by their homogeneous, 
- glistening appearance, their refraetion, and their resistance to acids and 
alkalies. Their staining reaction is less constant, but many of these 
. substances have a marked tendeney to stain with acid dyes (as eosin). 
They differ from amyloid by the absence of the peculiar reaction 
(p- 65). 

Hyalin is formed in the following cases: 

1. Hyalin Fibrin. By coagulation of exuded plasma a hyaline sub- 
stance may form which resembles fibrin. It is not disposed in delicate 
threads, but as larger homogeneous masses, or as a reticulum of coarse 
septa with irregular contours. (Fig. 23.) Transitions to normal 
fibrin are common, but the hyalin does not give the fibrin staining 
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reaction (Weigert’s), A fibrin which has been in delicate threads 
may take on the homogeneous charaeter by fusion of its filaments to 
thicker masses, and this altered fibrin is found with fibrinous inflam- 
mations of serous surfaces and mucous membranes (see Chapter IIT., 
B. 2 and 4), and in the lung it is encountered with both pneumonia 
and tubereulosis. The so-called hyaline casts probably come from 
coagulated albumins exereted by the glomeruli. Similar material-is 
found in thrombi, either homogeneous or fibrous. 

2. Hyalin from Cells, According to von Recklinghausen, under 
certain conditions, small masses of hyalin may be extruded from cells, 
especially wandering cells, and these join to form homogeneous masses, 


. 


Fig. 23, 





Hyaline fibrin from a croupous membrane of the pharynx. In the spaces between the hyaline 
trabecul are a few leucocytes. X 250. 


or the entire cell becomes hyalin and fuses with others. In thrombi 
both leucoeytes and groups of blood plates may undergo this change. 
This would be an example of hyalin formed by agglutination rather 
than by coagulation. 

3. Hyalin from Necrosed Tissue. Very frequently neerotie cells and 
tissue elements give rise to hyalin, as epithelia and muscle fibres, 
losing their normal granulation or striation and taking on a scaly 
appearance, after the loss of nuclei and finer structure, and later tend- 
ing to show lines of cleavage. If such masses lie adjacent to each 
other they may form a homogeneous colleetion, perhaps with lines of 
fission, and permeated by a fluid which eoagulates in fine or coarse 
threads. Im the renal tubules dead and desquamated epithelia may 
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form such masses as casts, Wtaleire neerosis and hyaline degenera- 
tion occurs in the regions affected by hemorrhagie infaretion, and here 
the eonneetive tissue suffers the lesion. Hyaline degeneration of the 
mucosa oceurs with severe diphtheria (g. v.), and with various inflam- 
matory tissue lesions, as in endocarditis. 

4. Hyalin of Connective Tissue and Vessels. (a) The fibrille of 
fibrous connective tissue lie in a loose arrangement, or gathered in 
bundles, which are disposed in a network or run parallel with each 
other, as in tendons. In many places, as in the cutis, the fibres lie so 
elosely together that they do not appear as fibrillee but as large homo- 


FıG. %4. FıG. 25. 
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Fıs. 21. —Necrosis of muscle with hyaline and fatty degeneration. To the left is the fibre still 
striated, but split Jengthwise ; in the middle there isa transverse rupture, x 350. 
Fıs. 25.—Hyaline degeneration ofthe intima of the aorta in atheroma. x 350, 


‚geneous fibres.. Hiyaline change in such tissue, also called selerosis, 
is accompanied by a loss of fibrillary structure and the appearance of 
thick and homogeneous masses which lie close together and leave but 
very narrow spaces between, in which nuclei may be found with but 
little protoplasm. The selerosis may be only a more intimate arrange- 
ment of fibrous bundles and fibrille, but in many cases there is evi- 
dently a homogeneous addition between them. This lesion is found in 
the stroma of many organs affected by ehronie inflammations of the 
interstitial type, about tubereles, in many tumors (as fibromata), and 
in the intima of vessels with obliterating endarteritis or atheroma, 
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(See Chapter VII., C.) This form of hyalin stains a deep red with 
pierofuchsn (Van Grieson’s). 

(5) In reticular tissue there is a network of stellate cells with deli- 
cate processes, and in the spaces there are Iymphoeytes; this tissue 
oceurs in the Iymph nodes and has been ealled adenoid tissue, In 
tubereulosis hyaline lesions of this retieulum change it to thieker and 
homogeneous septa with narrower meshes, the contained cells in great 
part destroyed, and the staining reaction as already given. The 
pieture resembles that of amyloid change, but the eharacteristie stain- 
ing test fails. The interspaces may be completely obliterated by the 
swelling retieulum, so that large areas appear homogeneons. 

A similar thickening is observed in certain eonnective-tissue mem- 
branes, as the capsule of Bowman, even after they have already become 
hyalin ; this oceurs in chronie interstitial inflammations. 





Hyaline degeneration of sınall vessels in the cord. x 350. 


Another variety of hyalin is found in the walls of capillaries and 
very small vessels, and the result strongly resembles amyloid changes 
in the same parts. The wall is thiek and homogeneous, the lumen is 
narrow or lost, and the nuclei at first lie prominently on the inner side, 
as if the hyaline change began on the outer, and then they are lost. 

Hyalin in its various forms is common in certain tumors, as 
fibroma, myoma, and psammoma; and in eylindroma the peeculiarity 
of the tumor is such a change in its vessels and septa. 

The great variety in the kinds of hyalin partly explains the faet 
that this- lesion often precedes amyloid degeneration. Nearly all 
hyalin shows a tendeney to become caleified after a time, 


7. Glycogenic Degeneration. 


Glycogen is chemically related to dextrin and oceurs normally in 
several of the tissues, especially in the liver and muscles, while the 
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Hyaline Degeneration in the Reticular and Fibrous Con- 
nective Tissue of a Lymph Node about 
a Tuberele. x 350. 


At the left, thickened fibrous and reticular tissue, on the right normal reticulum, The 
tubercle appears as a lighter area. 





Focus of Hydropie Degeneration in the White Substance 
| of the Cord; in Chronie Nephritis. X 350. 


The meshes of the glia are widened and contain swollen, irregular bodies derived from nerve 
fibres, The nerye tissue in the neighborhood is normal, 
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embryonie tissues are richly supplied with it. In pathologieal eondi- 
tions glycogen appears as homogeneous material which either uniformly 
infiltrates the cells or is found as drops and globules within them. 
With iodine it turns dark brown and it is soluble in water. 

The most important oceurrence pathologically is in the hepatie and 
renal epithelia during diabetes mellitus. In the kidney the cells of 
Henle’s loops are especially involved. It is found in many tumors, 
as careinoma of the testis, rhabdomyoma, cehondroma, and hyper- 
nephroma. Possibly the local excess of glycogen may be explained 
as increased cell catabolism. 


8. Hydropic Degeneration. 


When cells take up an abnormal amount of fluid and become 
swollen, lighter eolored, and vaeuolated, the process is called hydropie 
degeneration, and may end in their destruetion. In pronounced 
_ edema of the central nervous system the axis-eylinders regularly 
present this change, and in passive or inflammatory edema, epithelia, 
eonnective-tissue cells, and glia cells are similarly affected. 


4. Petrifaction. 


Deposit of mineral salts in the tissues, usually as a metastasis, 
receives the name of petrifaction. The eommonest material of this 
kind is ealeium salts, which as a physiological process are deposited in 
eartilage and developing bone, and these two sites present two different 
kinds of ealeification which may be repeated in pathological conditions. 
Öne of these, the deposit in bone, is uniform and homogeneous; the 
other, observed in cartilage in the caleifying zone, is a deposit of 
granules which under the mieroscope appear as diserete partieles. 

The transition to pathologieal ealeification is given by the impregna- 
tion of cartilages and vessel walls in old age. As a general rule 
ealeifieation affeets dying or dead tissue. Among the examples are 
neerotie epithelia (Fig. 28) and ganglia, fibrous eapsules, hyaline and 
eolloid masses, cardiac valves, and atheromatous bloodvessels, old 
exudates, especially when easeous, and neoplasms which start in bone 
and cartilage. In extra-uterine pregnaney the dead fetus may be 
enleified in its external layers and thus form a lithopedion. 

The salts are carbonate and phosphate of lime and magmesia, and 
are usually extracellular. With hydrochlorie acid they dissolve and 
the carbonates give off bubbles of CO,; with sulphurie acid, erystal- 
line needles of gypsum may be seen to form (ealeium sulphate). 
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When dissolved lime salts flow freely in the blood, as from tumors 
that destroy bone, granules of lime salts gather in the urinary tubes 
and form a kind of infaretion, or the lime may be found in the 
epithelial cells; both forms occur frequently in mereurial poisoning. 

Smaller or larger concretions,of lime occur in other tissues, as in 
Iymph nodes in chronie inflammation, old exudates, fibrous mem- 
branes, while in psammomata they form the well-known “ sand grains ’’ 
which characterize these tumors. (See Chapter III., E.) 

Other material than lime may form metastatic deposits, as urie acid 
and its salts in the uric acid diathesis, Here cartilages of joints, the 





Calcareous infiltration of renal epithelin. Fromthe edge of an old infarct ; a few tubules still to be 
recognized. X 250. 


fibrous structures about them, the vessel walls, the endocardium, and 
the cartilage of the ear are common places for deposit in amorphous 
or erystalline form. Thus also the tophi of gout are formed. 
Coneretions. When physiological secretions and exeretions preeip- 
itate their contained salts, either by increased density or by decreased 
solubility, eoneretions may form, often in concentrie layers about a 
nucleus. Thus in the urine eopious sediments of urates occur, and in 
the gall-bladder biliary ealeuli. Im jaundice bile pigment may be 
deposited in the renal tubules. The coneretion causes or receives new 
deposits, which may differ in nature, and hence the ealeulus is formed 
of various layers. The eommonest sents of such formations are the 
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Red Cells and Pigment, Free 
and Inelosed in Cells. 
x 800. 


Above to the left, amorphous and erystalline 
hematoidin ; to the right, cell holding red cor- 
puscles and an empty red cell; in the middle 
a wandering cell with dark, shrivelled red 
cells; below to the lefta cell with hemosiderin 
with blue reaction ; to the right a wandering 
cell with a granular hematoidin. (After 
DüRcK, Virchow’s Arch., Band 130.) 
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Silver Infiltration of a Glomerulus in Argyria ofthe 


Kidney. 


x 850. 


A fine preeipitate of black silver in the walls of the capillaries, 
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ce Scar Several Monthsafter Cerehral Hemorrhage. 


Apopleecti 


x 250. 


Treatel with potassium eyanide and hydrochlorie acid and stained with piero-fuchsin. 
Hemosiderin blue, red cells and hematoidin yellow, tissue red. 
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biliary passages and bladder, and the urinary channels, less often 
they form in the pancreas and salivary glands. 

Coneretions which lodge in the renal tubes make urate or lime or 
pigment infaretions, the material Iying in the capsule of Bowman, in 
the eonvoluted tubes, and especially in the straight colleeting tubes of 
the pyramids, where the converging lines of different color are easily 
seen in the gross. Urie acid in the newborn, lime, hemoglobin, and 
_ bilirubin, are the commonest of the substances found. (See Chapter 
VI., and Part II.) 


10. Pigmentation. 


At many different sites in the normal body there are cells which 
contain more or less granular or diffuse pigment whose color varies 
between black, yellowish-brown, and a light brown. A dark pigment 
ealled melanin occurs normally in the rete Malpighii of the skin, in 
the choroid, selerotie, and retina, and a yellowish-brown hemofusein is 
found in muscles and many glands. The coloring matter of fat is 
 ealled Zipoehrome. Pigmented ganglion cells are common in which 
the aceumulation of pigment may be referred to the function of the 
cells, which elaborate it from the blood. Its exact nature is not 
known, but probably some of it is the altered blood pigment. 

An excess of normal pigment oecurs in physiologieal conditions, as 
in pregnaney, the term ehloasma uterinum designating such excess in 
the areolse about the nipple and along the linea alba. 

The chief sources of pathological pigmentation are three—increase 
of the physiological pigment and manufacture from either blood-eolor- 
ing matter or bile pigment. The presence of iron in such pigment is 
important in deeiding its origin, for it then probably comes from the 
blood. The test is the Berlin blue reaction, with hydrochlorie acid 
and ferroeyanide of potassium, by which the iron becomes blue. (Figs. 
30 and 31.) But iron may be found by chemical tests in pigment 
which does not give this color test, and blood may at times furnish 
an iron-free pigment. 

Hematogenous pigmentation follows the transformation of extrava- 
sated blood, for wherever a hemorrhage oceurs the red cells, unless 
absorbed, undergo alterations which lead to the formation of various 
pigments. The cells are exposed to the Iymph which bathes the part, 
and this extraets the hemoglobin and diffuses it in adjacent tissues, 
the red cells appearing empty within a few days after the extravasa- 
tion, while the stroma of the red cells persists as a shadowy vesicle 


74 GENERAL PATHOLOGY. 


for a short time and then disappears. The imbibition of the dissolved 
hemoglobin gives the region a reddish or yellowish tone, and the pig- 
ment suffers a chemical transformation, for it soon gives the blue 
reaction mentioned, which the living red cells do not give. It is 
assumed that the iron in the latter, if present at all, is in firmer 
chemical combination. 

The altered hemoglobin which gives the blue reaction is called 
hemosiderin, and it permeates not only the site of the extravasation 
but also the wandering cells which soon enter it, (See Chapter III., 
A. 3.) Then after a time there is a preeipitate in the part of amorph- 
ous or erystalline granules of pigment which have lost their iron. A 
hematoidin free from iron is thus formed from the iron-containing 
hemosiderin. It may remain for a long time as yellow or brown 
pigment, and if present in quantity may give the tissue a more or less 
reddish-brown tint. 

Another portion of the red cells is taken up by the ameboid cells 
which enter the region even during the first few days. These are 
partly leucoeytes, partly derivatives of the fixed cells. Having been 
englobed by these ameboid cells the red eorpuseles undergo regressive 
changes; they shrink and become darker, break up into various sized 
fragments of yellow or brown pigment, which are at first hemosiderin 
and later hematoidin. By the destruction of the containing cells the 
pigment granules become free and form at times erystalline needles 
and tables. Such pigmentation from blood occurs in marked degree 
in organs which are the seat of stasis, either local or general in origin. 

A form of pigment infaretion occurs in the kidney when hemoglobin 
is-deposited, in hemoglobinuria, as amorphous, brownish masses within 
the lumen of the urinary tubes; this is called a hemoglobin infaret. 
A hematoidin infaret may be similarly formed after renal hemorrhages. 

Hemochromatosis is the name given to general and widespread 
deposit of pigment in the organs, as is observed during certain blood 
diseases, as malaria and pernicious anemia, and after destruction of 
red cells by poisons, as chlorate of potassium. Since the pigment 
usually contains iron the name hemosiderosis might also be used. 
The pigment in these cases is usually yellow, and is found in the liver, 
spleen, Iymph nodes, and bone marrow, at times in the cells, at times in 
the connective tissue of the organ. The deposit may be so eopious that 
on gross inspeetion the organ is spotted with brown or yellowish areas. 

Hemofusein is a yellow pigment, free from iron, which oceurs in 
smooth musele fibres of the stomach and other organs in various 
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eacheetie conditions, as with malignant tumors, old age, tubereulosis, 
and in many hemorrhagie diseases, whenever, in short, we may assume 
great disintegration of the red cells. The pigment is assumed to have 
some relation to the blood-coloring matter, but its origin is connected 
with a speeifie activity of the cells containing it. 

As a pigmentation of pathologieal origin hemofusein is deposited 
in many atrophie and regressive conditions, especially in old age. 
"This “ pigment atrophy ”’ is especially common in the cardiae muscle 
and in the liver, and is known as brown atrophy. Im both situations 
it is in the form of small yellow or brownish granules and differs from 
 hemosiderin in its resistance to acids and alkalies, and from fat by its 
darker eolor, its insolubility in ether and alcohol, and its lesser refrac- 
tion. 

During the formation of bile pigment in the liver there is a destrue- 
tion of red cells and a transformation of their pigment to biliary pig- 
ment, of which bilirubin is the most important representative and 
whose chemical composition is identical with that of hematoidin. 
When the bile enters the blood (cholemia) it produces a discoloration 
‚of the body fluids, and henee a general yellow, yellow-green, or even 
olive-green color in the organs, as may be observed during life in the 
skin, conjunctiva, and mucous membranes. This discoloration is 
ealled ieterus. Resorption of bile occurs in the liver either through 
the Iymphaties or the smallest bile and blood capillaries, and commonly 
after elosure of large bile channels. This may follow swelling of the 
muceosa, as in gastroduodenitis, pressure from tumors and scars, or 
ocelusion by gallstones and elosure of bile channels in the liver. The 
latter condition is explained by the faet that bile is exereted under 
very low pressure, and hence may be easily retained in the duets. 
Beside the bile pigment the biliary acids also enter the blood and are 
excreted with the former by the kidney. The most pronounced ieterus 
oceurs in the liver, where biliary stasis precedes the general jaundice. 

While such cases of retention jaundice are easily explained, it is more 
diffieult to understand other cases in which ieterus develops without 
diseoverable hindrance to the flow of bile into the intestine, and the 
feces, usually acholie with retention jaundice, are of the dark color 
which comes from sufhieient admixture of bile, while the liver itself 
may not show a very marked discoloration. 

Pronouneed ieterus may thus oceur in diseases associated with 
extensive destruction of red cells. The same condition may be induced 
experimentally by injeeting agents which destroy red cells, such as 
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blood which has been frozen and then thawed, arseniuretted hydrogen, 
and toluylenediamine. In the same conditions hemoglobinemia and 
hemoglobinuria are observed. A similar ieterus develops in many septic 
dliseases, after transfusion of blood, in the course of infectious diseases, 
in slight degree with hepatie eirrhosis, in certain heart lesions, and 
almost physiologically in ieterus neonatorum. The observation that 
agents destructive to red cells would cause ieterus, and the similarity 
in chemical composition of hematoidin and bilirubin have led to the 
assumption, now largely abandoned, that hematogenous icterus arose 
from formation of bile pigment within the eireulating blood. 

It is certain that hematoidin may be formed from blood outside of 
the liver, but never in such volume that it would color the tissues of 
the entire body. It is more natural to refer the production of the 
pigment to the liver, in which we know that it is the product of a 
physiological process. The demonstration of the importance of the 
liver in the causation of jaundice is given by removing the organ from 
birds, which do not die immediately after the operation. With geese 
thus treated injections of toluylenediamine and arseniuretted hydrogen 
no longer produce ieterus. 

If we conelude that every ieterus takes its origin in the liver, is 
hepatogenous, it remains difhieult to explain those cases of jaundice in 
which there is no retention of bile. Various suggestions have been 
made, as of a relatively enormous supply of bile, partieularly rich in 
pigment, which cannot be entirely exereted; or that an inspissated, 
mucous condition prevents its flow from the liver, due to an assumed 
catarrh of the bile passages; or that there is a swelling of the hepatie 
cells, as in passive stasis with heart diseases, so that dilated blood 
eapillaries press upon the biliary capillaries and hinder the flow of bile, 
and thus lead to its resorption. 

Contrasted with these explanations, none of which is wholly satis- 
factory, a recent suggestion seems more plausible, although it still - 
rests upon hypothetical grounds. This hypothesis aseribes a second 
funetion to the liver, beside that of produeing bile, eomparable to the 
internal seeretion of certain glands, because of which its cells con- 
stantly furnish to the blood, urea, sugar, and other matters. It is 
assumed, further, that with disease of the liver cells or of the organism 
in general, the hepatie activity may be so disturbed that bile may be 
passed into the blood together with the produets normally furnished, 
being direeted not only into the bile capillaries, but also into the blood, 
thus causing a general ieterus without any retention. 
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Bilirubin infarets oceur as erystalline or granular masses in the renal 
tubules in ieterus neonatorum. (See Chapter XI., A.) 

The dark pigment of melanotie tumors, which is chiefly in the cells, 
is similar to that of the skin, choroid, and pia, and is commonly free 
from iron. It may be eonsidered as an increase of the physiologieal 
melanin, for such tumors are usually found in pigment-bearing tissues, 
but a relation to blood-eoloring matter is not exeluded. Such melanin 
must be distinguished from pigment arising from bleeding into the 
substanee of tumors. In Addison’s disease there is a general dis- 
eoloration of the skin, which may be regarded as an excess of the 
physiological pigment in a disease of autotoxie type. 

Other pigments which have not been described are the green of 
chloroma (usually a sarcoma) and the coloring matter of zanthelasma, 
which is found in drops of fat. In cartilage and insertions of tendons, 
joint eapsules, and other places there is an unusnal discoloration of a 
dark and inky hue whose nature is not understood. Perhaps the 
increase of the pigment in cartilage is derived from the blood. 

A final group of pigments is introduced from without, taken up by 
the skin or the respiratory channels, and either laid away in the organs 
or carried by the lymph as metastatie deposits. After tattooing of the 
skin the eolor appears in the nearest Iymph nodes, and the black color 
of the Jungs from eoal-dust which is inhaled is passed from the alveoli 
through the Iymphaties to the interstitial fibrous tissue, the bronchial 
nodes, and the pleura. From such places the coal-dust may be carried 
by the blood to the spleen, liver, and mesentery. 

This transportation is in part aceomplished by leucoeytes, as has 
been mentioned under metastasis (p. 49). Other dust particles, as 
of stone, iron, and organic matters, may be taken in by the lungs and 
carried to other organs, where it may cause fibrosis and contraction. 
This dust infiltration is termed koniosis, and the various kinds have 
special names, as anthraeosis for eoal, siderosis for iron, and ehalicosis 
for lime-dust. (See Chapter IX.) 

Various pigments which are dissolved may preeipitate and cause 
granular pigmentation of certain parts, as in the kidney, skin, and 
intestine after long internal use of silver nitrate, which is reduced at 
the site of deposit. Baceteria which produce pigment are not ineluded 


here. (See Chapter V.) 
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C. ATROPHY. 


The term atrophy indicates simply decrease in the volume of an 
organ, and is distinguished from all forms of degeneration by the 
fact that there is no pathological metamorphosis of tissue elements 
nor deposit of foreign substances, If these are considered as degener- 
ative atrophy, then this form may be called simple atrophy. Its 
essential character is the quantitative loss of substance, and single 
tissue elements are usually affected, as in the muscles the eontractile 





Muscle fibres in simple atrophy. 


elements, in glands the secreting epithelia, and in nervous tissues 
the fibres and ganglion cells. 

The supposed decrease in the individual elements of an organ may 
be observed when the fibres of a musele are slim but striated, and 
seemingly normal in structure. With loss of many fibres a numerical 
atrophy occurs, and in atrophy of the skin there is a thinning of the 
epidermis and a flattening of the papill®; in atrophy of nerve tissue 
there is deerease in fibres and ganglion cells, and both are of lessened 


dimensions. 
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In a pure form atrophy is found im but few enses. Asa general 
rule it aceompanies changes which exceed the definition of atrophy 
alone, as when, with quantitative decrease, there is also a deposit of 
pigment as mentioned above (p. 75). Beside pigmentation, vacuolation, 
fission, and rupture of the fibres may be found in atrophied muscles, 
and also an inerease in the size of the nuclei. (Fig. 34.) In epithelial 
tissue, as in liver, pigmentation and atrophy are often seen together, 
and in bone the process causes small round depressions in the bone 
lamellee (Howship’s lacunze) which excavate the trabeculs till they are 
broken through. The same process oceurs in the walls of the 
 Haversian canals, so that they widen, and also in the marrow spaces 
of the spongy bone. (See Chapter XIII.) 

These qualitative processes which in various tissues accompany 
atrophy prevent the fixing of a sharp limit between degeneration and 
atrophy, for at times atrophie processes are merely the repetition of 
- physiologieal changes. In atrophy of bone there is the same resorp- 
tion which oceurs during the period of growth of normal osseous 
tissue. Im other cases atrophy more nearly approaches metaplasia, 
as in the peculiar senile transformation of fatty marrow to mucoid 
tissue, 

Other cases of atrophy are strietly degenerative, although the 
tissue destruction may proceed in a very gradual manner, and the 
‚produets of decay being at once removed, the impression is given of 
pure quantitative decrease. When a nerve is cut through the two 
_ portions, peripheral and central, do not behave alike. In the 
_ peripheral stump there is a rapid fatty degeneration of axis-eylinder 

and medullary substance, the neurilemma being filled with their remains, 
which are finally taken up and removed by granular cells. This is 
termed Wallerian degeneration. In the central stump there is also a 
degeneration, but it is less evident, the loss of fibres is much smaller, 
and accumulation of destroyed tissue is but temporary, for it is rapidly 
carried away. If the cut ends do not unite the central stump becomes 
atrophie, its fibres beeome more slender than normal, and perhaps 
many of them are wholly lost, but the process is really an extremely 
slow degeneration, 

Finally, parts in which a rapid degeneration has taken place may 
assume the atrophie appearance when the degenerative process ceases 
and when no more products of tissue destruction remain to indicate 
the nature of the lesion. Hence a column in the spinal eord in which 
the fibres are entirely lost appears, from the glia stroma remaining, 


r 
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as an example of gray sclerosis, in which an oceasional fatty fibre 
may still suggest the original structure, 

Hence the idea of atrophy is not so simple as the gross appearances 
of atrophied organs may indicate, andit must not be understood as 
mere decrease in volume without any accompanying qualitative features. 

With the loss of the distinetive parenehyma of an organ the intersti- 
tial tissue may not be decreased ; in many cases there is even a com- 
pensatory increase of the stroma, and if this precedes it may be the 


cause of the parenchymatous atrophy. (See Hypertrophy, Chapter 
ERr.;. 6) 
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Atrophy of a muscle with iuerease of nuelei. X 250. 


From its various causes we may divide atrophy as: 

Senile atrophy affeeting the skin, brain, heart, bones, and cartilages, 
and appearing in the vessels as arterio-selerosis. Closely related is 
marantie atrophy, as in cachexia, fever with heightened catabolism, 
and following exhaustion of a gland from over-produetion. These may 
all be called cellular atrophyy, because primarily affeeting cells, although 
with the anemie forms lessened nutritive supply also plays a part. 
(ieneral diminution of nutrition may also produce atrophy of organs, 
as starvation, imperfeet absorption of nourishment in chronie diseases 
of the alimentary tract. Here the fat, body muscles, liver, and blood 
suffer, less markedly the heart and central nervous tissues, which may 
be nourished from the products of destruetion of other organs. 
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With selerotie and other affeetions of limited portions of the vascular 
system, scattered areas of atrophy may appear in certain organs or 
parts of organs, as when sunken and atrophic regions are found on 
the surface of a kidney when its vessels are atheromatous, and in the 
eortex when the glomeruli and tubules are destroyed. Similar local- 
ized atrophy oceurs in the brain. A cyanotie atrophy may accompany 
chronie passive congestion in parenchymatous organs. 

It is probable that certain nerves have a trophie influence upon 
certain organs, for, with lesions of the cord and nerves, atrophies of 
the skin and muscles supplied by these nerves are often observed. 
. Although vasomotor disorders also act in these cases, they are not alone 
suflieient to cause the atrophy. Among the neurotie atrophies may 
be mentioned unilateral atrophy of the face with affeetions of the 
trigeminus, and hemiatrophy of the face with cerebral lesions, the 
 latter being a erossed paralysis and accompanied by changes in the 
opposite limbs. In lepra of the nerves there are usually atrophie dis- 
orders in the skin, as loss of hair, destruction of the skin about lepra 
_ tubereles, uleers, and abnormal pigmentation. 

In bones and muscles of paralyzed limbs, in amputation stumps, 
and in the muscles of mastication after loss of the teeth, there is a 
form of atrophy from disuse. 

Pressure atrophy follows long-continued moderate pressure, which 
if stronger might cause neerosis. Examples are found in the depres- 
sions in the skull corresponding to the Paechionian bodies, in the 
 thinning of the bones with hydrocephalus, in the atrophy produced by 
hard and eystie tumors of various organs, and in hydronephrosis with 
loss of renal tissue. It is notable that soft organs, as the brain, are 
less influenced by slight pressure than are denser tissues, perhaps 
 beeause they have more power of adaptation. 

Lastly, certain chemicals have the power of causing atrophie changes 
of some organs, as seen in the action of iodine on glandular tissues. 

Within glandular organs the secreting epithelia may lose their char- 
acteristie appearance and become more like the cells lining the ducts. 
Thus the cells of the eonvoluted tubes in the kidney may resemble 
those of the straight eolleeting tubes, and those of the liver the cells 
lining the biliary channels. This change is interpreted as a return to 
a less differentiated form (Ribbert). 


CHAPTER III. 
PROGRESSIVE PROCESSES. 


Iy contrast to the processes already deseribed, we come now to a 
series in which the vital activity of the body is actually increased, and 
which we consequently term progressive disorders of the cells. The 
most important among these are grouped together as vegetative or 
formative, implying an increase in number or size of the elements. 
The original stimulus of a cell to produce another of its own kind we 
observe in the first cell of the organism, in the ovum after impregna- 
tion. Such possibilities of increase are not wholly lost, even in the 
cells of the fully developed body, but slumber in them to be awakened 
at need. The factors in such reproduction may be external or internal, 
and in the latter case may be inherited or acquired. Even the first 
class of factors are but occasional in their influence. According to the 
type of stimulus the new tissue may be of various forms, and its 
development may be direeted by many influences in different direc- 
tions. We are unable to separate the various forms sharply from 
each other, for only the external characteristics may be offered for our 
eonsideration. Even if we should succeed in separating the various 
types of these tissues, we may expect that numerous transitions bind 
them all together as the links in a steadily unfolding series, with 
lateral offshoots, according to the etiological factors involved. 

In every part of the organism during the stage of development there 
exists the power to advance to a certain size, and, when this is attained, 
the power to replace elements which may have been lost. This forma- 
tion of new tissue we recognize as repair, and it is generally in very 
close connection with physiological growth, 

A second variety of tissue growth leads to an inerease in number 
and size of the parts, with retention of the normal structure of the 
organ, occurring either without previous diseoverable loss or after 
part of the organ has disappeared. This process receives the name 
hypertrophy. In some cases it follows heightened functional activity 
of an organ, in other cases the stimulus is some unknown internal cause, 
and many of its phases have close relations with the following group. 

(82) 
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In another elass of cases the cell growth follows external influences, 
which either direetly exeite to new formation or cause injuries and 
modify the reparative processes which then arise. With these, more 
or less definite vascular phenomena are observed. This variety of 
progressive activity belongs with the phenomena of inflammation. 

A fourth group of new formations includes processes in which from 
a single or many localities, commonly without apparent causation, a 
growth of young tissue elements takes place, often marked by persistent 
power of self-multiplication and corresponding destruetion of the 
adjacent tissues and of the site of origin, so that, as parasites in the 
organism, they attain a more or less eircumseribed or diffuse develop- 
ment. Thus are formed the true neoplasms, tumors, or new-growths. 
In them the vegetative powers have not only an increased, but also a 
metamorphosed development. 

All progressive changes are subjeet to certain laws, both physiolog- 
ical and pathological. Thus the general prineiple holds that a tissue 
once differentiated never is transformed into one of a different kind ; 
epithelium never makes connective tissue, or vice versa, muscle and 
nerve tissue proceed from their own kind, never from each other. 
Among the derivatives of the mesenchyme only a few present 
transformations, such as oceur physiologieally in the group of con- 
nective tissues. Bone may develop from connective tissue or cartilage, 
and connective tissue may become mucous or fat tissue. Such changes, 
affeeting chiefly the intereellular substances, are known as metaplasia. 
This may oceur in preformed and in new tissue. In this way fat 
tissue and mucous tissue develop physiologically, and fatty marrow 
replaces the Iymphoid in the long bones, and in old age mucoid marrow 
replaces fatty. In pathological conditions this metaplasia oceurs as either 
a regressive change, as in mucous degeneration of bone and cartilage, 
or a progressive process, especially in tumors. In epithelial struc- 
tures metaplasia may transform the cells from one kind to another, as 
eylindrical cells to squamous. Whether there is a true metaplasia of 
eylindrical epithelia into corneous, or only a substitution of one for the 
other, is much disputed. On the other hand, a metaplasia of epithelial 
tissue oceurs in repair, as when lining cells of gland duets become 
actual secreting epithelia, or buds from the bile capillaries become 
hepatie cells, while similar changes are seen in the alimentary tract. 

Pathologieal growth, like the normal type, occurs by karyokinesis, 
a characteristie transformation of the nucleus involving, first, division 
of the nucleus, later of the protoplasm. 
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In spite of many variations, a generally correct description of 
mitosis may be thus epitomized: The nucleus eonsists of many sub- 
stances (Fig. 36), threads of linin in a network forming the stroma 
of the nucleus. This retieulum carries a peculiar substance which has 
an affinity for basie stains, and is hence called ehromatin. The 
ehromatin is arranged in threads or at the nodes of the reticulum in 
masses. Between these, in the meshes, there is a nuclear fluid, the 
karyolymph. In the nucleus there is also a rounded nueleolus, similar 
to chromatin, but somewhat different in staining qualities. A mem- 
brane, more or less chromatie, surrounds the whole nucleus. 

The quantity and arrangement of the chromatin are not uniform for 
all cells, and vary in the same cell- according to its age. If the 
chromatin is scanty the nucleus appears light, and the membrane, 
nucleolus, and chromatin partieles are distinetly seen. This appearance 
is expressed by the term vesicular nueleus, and. is common in young 
connective tissue, epithelial, endothelial, and wandering cells. Other 
nuclei in fresh preparations are very dark, as in ordinary connective- 
tissue cells, beeause the chromatin is copious or lies elosely packed. 

The form of the nucleus of the leucocyte requires special mention. 
Lymphoeytes have a single large nucleus, simple and round, and 
darkly staining. The majority of the leucocytes possess a nucleus 
which is irregular, polymorphous, more or less lobulated, and these 
lobules may be connected with each other by delicate strands of pedicle. 
(Figs. 38 and 39.) In this way horseshoe, elover-leaf, and ring- 
shaped nuclei may appear, and in many cells the portions of the 
nucleus are separate, and the cell is polynuclear. These cells are said 
to have fragmented nuclei, and usually they stain very dark and 
uniformly. 

Typical cell division is called karyokinesis or indirect mitosis, 

At first the polar body, or eentrosome, lying near the nucleus divides 
and the two halves retreat from each other, connected by a number of 
licht strands which make the achromatie spindle which develops as the 
halves reach the opposite poles of the nucleus, About each centro- 
some there forms a radiating figure called the polar radiation or attrac- 
tion sphere. During this change the ehromatin of the nueleus increases 
and becomes rearranged. A tangled mass of chromatin occupies the 
site of the reticulum, made of a number of chromatin threads, and 
called the primary skein or spireme. Nuceleolus and nuclear mem- 
brane disappear, probably forming part of the spireme. The 
chromatin threads become bent into loops, which are then arranged 
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FIG. 36. 





Diagram of Nuclear Structure. 


Chromatin red, in granules and threads, lying on the nuclear membrane and the » 
linin retienulum; the latter is black, In the middle of the nucleus a red round 
nneleolus. Nuclear fluid unstained, » 800, 
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about the equator of the achromatie spindle, making the monaster, 
or mother star. (Fig. 37.) These loops are then split lengthwise, so 
that each makes two more slender figures. The halves then separate, 
each going toward its adjacent pole, angle first. Thus half of each 
loop is contained in half of the entire figure, and the entire chromatin 


FıG, 37. 





Five stages ofindireet mitosis in the land salamander (Bergh, Lectures on the Cell, Wiesbaden, 
1894). A. Beginning motherstar. B. Transition stage, splitting ofthe chromosomes. €, D. Wan- 
dering of centrosomes to the poles. E, Daughter stars. A. Shows the achromatie spindle, polar 
body, and polar view of the loops. B. The equatorial plate, the same picture from the side. €, D. 
Also from the side. (Modified from RABL.) 


is equally divided between the two. The arrangement about the mid- 
plane of the spindle is called the equatorial plate, the movements of 
the end phase are called the metakinesis. "The two halves separate 
from each other and form the daughter stars, diasters, which develop 
secondary skeins, later exhibit nuclei and nucleoli enclosed in mem- 
branes, and so attain the resting stage, while the spindle disappears. 
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A. REPARATIVE PROCESSES. 


1. Regeneration and Healing. 


The power of regeneration which many lower vertebrates have, 
replacing even entire organs, is lacking in the higher vertebrates and 
man, although small defeets in tissue may be repaired, to a varying 
extent in different tissues. Thus in epithelium and eonneetive tissue 
reparative faculty is fairly high, but in nervous tissue it is hardly 
observed. 

In general the process of repair involves mitotie division of 
cells of corresponding tissue, epithelium from epithelium, ete. 
Often a larger mass of young tissue is formed for repair than is 
actually needed, or will remain permanently, as in the case of large 
allus after fractures of bones, whieh disappears when the bones 
become firm enough. Similar over-production marks the early stages 
of repair in epithelium, in glands, and in connective tissue, 

Necessary conditions for repair are that disturbing influences do not 
interfere in the process, so that suffieient nutrition is supplied to the young 
cells, and that the general state of the organism be correspondingly 
good. Constitutional weakness of the organism, as in age, diminishes 
reparative power. As a matter of fact, in higher vertebrates repair 
of lost substance and elosure of wounds do oceur, but the process 
belongs only in part to regeneration and far more to repair by increase 
of the supporting stroma. It is the general law that where regenera- 
tive power in a tissue does not suffice to restore a loss by speeifie 
tissue, an indifferent interstitial repair covers the defect, just as in the 
embryo the derivatives of the mesenchyme enter the space between two 
germinal layers. In the majority of organs the replacing material is 
eonnective tissue, in the central nervous system it is glia tissue. In 
most cases, then, there is the formation of a scar in which the speeifie 
elements of the part may be represented, but do not occur in the 
normal arrangement or function. Connective-tissue new-growth in 
scar formation is exactly like the same formation in repair of con- 
nective tissue, and begins as an active growth and increase of the 
connective-tissue cells in the neighborhood of the edges of the wound. 

The new young conneetive-tissue cells are mostly long, spindle- 
shaped, with long processes in the direetion of their main axis, or with 
numerous processes which give the cell a star shape. These cells are 
:alled fibroblasts or granulation-tissue cells. (Figs. 38 and 39.) The 
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largest resemble epithelia by their relatively large bodies, and hence 
are called epithelioid cells. 

Besıde the long cells, others are found in granulation tissue, with a 
large nucleus, often indented, which are called wandering cells. 
(Fig. 38.) Their origin is not certain, the old idea being that they 
came from the blood, the present view being that they are derived 
from the fixed conneetive-tissue cells, especially that they are originally 
wanderıng cells which have become attached to the adventitia of 
vessels, so-called el/asmatocytes, but which then become motile again, 





Granulation tissue from the peritoneum of a guinea-pig after injection of lycopodium spores. 
8. Spindle cell, m. The same with mitotie figure. kykyk3. Wandering cells with large nuclei. 
1. Leueoeyte with polymorphsus or fragmented nuelei. r. Mononuclear cells. R. Giant cells, 
c. Young capillary. L. Lycopodium spore with adherent giant cell. 


multiply, and take part in forming young connective tissue. The 
young tissue contains also a varying number of small round cells which 
are mononuclear or polynuclear /eucoeytes. (Figs. 38 and 39.) The 
first leueoeytes surely come from the blood, the last may come from 
neighboring Iymph follieles and Iymphadenoid tissue in various 
organs, others may be derivatives of the adventitia cells. We apply 
the name round cells to all these varieties, 

Between the granulation cells there are yet other varieties known as 
mast cells, leucoeytes which include in their protoplasm small granules 
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staining deeply with basie aniline dyes, and plasma cells, large 
Iymphoid elements which take methylene blue especially. Lastly a 
cell appears, and hence called giant cell, possessing, as in marrow, a 
very large single nucleus with many polymorphous subdivisions, often 
found in thin sections and giving the impression of a polynuclear 
cell, or actually containing as many as one hundred nuclei, often dis- 
posed about the margin of the cell. (Figs. 38 and 10, #5) „m 
pathological conditions giant cells appear where foreign bodies oceur, 
or where there is active resorption of tissue, and they may be provided 
with many branching processes. 
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Older ‘stage of granulation tissue. a. Lymphoid cells. b, c. Granulation cells connected by 
processes, with ground substance between which has become granular by hardening. d. Fibres 
forming near spindle cells. e. Fibrous tissue. f. Infiltrating round cells with polymorphous 
nuclei. 9,9’. Vessels. x 350. 


The essential elements of young connective tissue are the round, 
spindle, or stellate cells mentioned, and because they form the new 
tissue they are called fibroblasts. In properly prepared sections the 
mitotie figures demonstrate the lively multiplication in which they are 
engaged. For this an increased supply of blood must be furnished, 
and this vascularization of the tissue may proceed from the immediate 
neighborhood. Adjacent eapillaries form buds which push their way 
between the young cells (Figs. 38 and 41), at first in the form of solid 
projeetions from the endothelium, which then beeome hollow with 
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independent nuclei. These come from the nuclei of the budding por- 
tions, or else a multiplying cell divides into two in such a way that 
between two young cells there is a space conneeted with the lumen of 
the capillary, which then joins such a vessel. From the young capil- 
laries the arteries and veins develop by the formation of muscle fibres 
and elastie elements in the capillary walls, sprouting from older vessels. 
As the capillary buds join, develop a lumen, and join with blood- 
carrying vessels, the eireulation is established through them, and the 
new tissue has a system of young and delicately walled capillaries. 


Fıg, 40. Fıc. 41. 
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Fıs. 40.—Fibrillary connective tissue with cells and fibres. The single fibrillx are seen with 
spaces between the bundles. (After Leypıs. Histology.) 
Fis. 41.—Formation of capillary vessels. a-a,, Gy. Buds, Dbb,. Buds joining. cc,. Complete 
young capillary. x 320. (After ARNOLD. Virchow's Archiv, Band liii. and liy.) 


Such young and vascularized conneetive tissue is ealled granulation 
tissue. At first its structure is not fibrous, but at last fibres form, 
either by change of cell bodies into fibres while a portion still remains 
protoplasmie, or by the extrusion from the cells of a homogeneous sub- 
stance which differentiates into fibrille. It is not certain which is the 
right view; perhaps both methods are followed. The fibrille form 
the chief mass of the connective fibres, but some of them beeome 
elastie fibres. With the increase of the fibres some of the cells disap- 
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pear altogether, others remain Iying on the fibres as flat, fixed connec- 
tive-tissue cells. Then they appear as small spindle or linear figures 
parallel with the long axis of the fibre, their protoplasm so reduced 
that but a minute remnant can be seen at the poles of the nuclei. 
Some others persist as stellate cells or homogeneous and Nlattened cells, 
both with reduced protoplasm, 

In ordinary eonnective tissue the fibres are arranged as thick and 
interwoven bundles, with a system of spaces between in which the 
tissue fluids eireulate and which are the beginnings of the Iymph 
system. In these spaces there are found in small number both 
Iymphoid and mast cells. Cicatricial tissue formed as described under- 
goes a contraction of its young fibres, so that its bulk is often much 
reduced, and in time there is a partial, regressive diminution of the 
vascular network. 

The best conditions for regeneration are given when single cells or 
groups of cells are lost without injury to the other structures. This 
may be called physiological regeneration—i. e., the restoration of cells 
lost under physiological influences. Thus there is a continual new- 
growth of investing cells of skin and mucous surfaces and also of hair 
and nails. Similar observations may be made on the Lieberkühn 
follicles of the intestines, sebaceous glands, and the functionating 
breast, in all of which the seeretion implies partial destruction of the 
cells. "There is a continuous loss and regeneration of blood cells, for 
the life of a red cell is brief, and hence the need of new supplies, which 
are furnished, at least in the adult, solely from the bone marrow. 
The white cells are lost by exit upon mucous surfaces and are renewed 
in the germinal ceentres of Iymph nodes, the follicles of the spleen and 
intestine, and the marrow. Somewhat similar is the formation of 
spermatozoa in the testis from spermatoblasts, and the regeneration of 
epithelium in the uterus after menstruation and pregnaney. 

Pathological losses where the entire strueture of the part is not lost 
are also easily repaired, especially if the connective-tissue stroma is not 
severely injured, and thus relatively large defects in certain organs 
may be repaired. After catarrhal inflammation of mucous membranes 
we see a rapid regeneration of the epithelium, and observation and 
experiment prove that in the kidney a complete regeneration of the 
epithelia is also possible if the loss is not too great. In the liver the 
possibilities are even more favorable, for new liver cells may be made 
from bile capillaries, buds forming which make close connections with 
the remaining liver tissue, and even become transformed into hepatie 
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cells, In a similar manner in the alimentary canal tubular glands 
develop from remnants of former ones or from the epithelial cells of 
the duets. Im striated muscle a renewal of the fibres may ocenr, 
as after waxy degeneration with loss of single fibres, and also 





Regeneration of muscle after waxy degeneration in typhoid fever; myoblasts and giant cells. 
x 250. 


after the trophie disorders which follow section of peripheral nerves. 
(See Chapter XII.) The muscle forms from large cellular bodies 
which grow, divide by mitosis, and surround themselves with much 
protoplasm, then fuse to granular plates, and differentiate by taking 
on eross and longitudinal striation. Smooth musele cells multiply by 
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ordinary mitosis. In the nervous system when the vessels and the 
stroma are not much affected, regeneration of nerve fibres and their 
function may oceur. The peripheral nerves will be treated later. 
Wounds in which the tissues have been divided by a elean stab or 
eut, without bruising or other change in the edges, heal like losses of 
simple cell complexes, especially if immediately closed by suture. In 
the absence of infection healing proceeds without complications, and is 
called primary union, or first intention. Thus in the skin freshly 
sutured uninfeeted incisions show adhesion of the edges, the adjacent 
fibrillary tissue loses its fibrous structure, swells, and becomes more 
gelatinous, and any blood or exudate present aids in the adhesion. 


From connective and endothelial cells of the margins a narrow line of 


granulation tissue forms and at last a linear scar, while lost epithelium 
is restored from adjacent cells. Imeised wounds of mucous membranes 
and glands heal similarly, and the eicatrix may show the glands 
growing through it. The central nervous organs show slight variations 
from this process, since incised wounds cause traumatic degeneration 
about them. (See Chapter XII.) In the peripheral nerves, as men- 
tioned above, a complete power of regeneration exists, the peripheral 
end being destroyed after seetion, while numerous axis-eylinders 
grow from the central stump into the peripheral, unless the parts are 
too widely separated or a tough connective-tissue scar forms between. 
(See Chapter XII.) 

In musele the eonditions are less favorable. Immediate reunion of 
muscle demands approximation, which is diffieult to secure on account 
of the retraetion ; hence there forms a narrow scar, which is equiva- 
lent to a new tendinous growth of pathologieal origin, but does not 
hinder the funetion. Cut tendons reunite, after careful fastening of 
the ends, by a connective-tissue scar, and even long spaces may be 
filled by such fibrous cords. Cartilage heals by conneetive tissue 
which later may contain cartilage. Healing in bone is discussed in 
Chapter XIII., A. 

When the loss of substance is too large for simple sear formation 
the defeet is elosed by new eonnective tissue, of an extent eorrespond- 
ing to the wound. Few tissues have marked regenerative power of 
their own. Where a wound is not healed by immediate junction of 
the edees, but by a large amount of young conneetive tissue, it is 
called union by second intention, or secondary union. The regeneration 
is then imperfeet, for the original tissue may not be restored. 

With large and gaping wounds, egranulation tissue repairs the defeet, 
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starting at the bottom and sides of the injured portion. From about 
the third day there are visible fine, red, projeeting granulations, which 
bleed easily, and as these granulations gradually fill the wound space 
there is a contemporary restoration of the integument between the scab 
and the granulating surface, which pushes the former off and at last 
covers in the new tissue. As long as the epithelial eovering is not 
complete it is possible for the superficial epithelium to take on an 
abnormal and excessive growth, in the form of pegs and nests which 
reach down into the young conneetive tissue for a short distance. 
This is called atypical epithelial proliferation, and its differentiation 
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Atypical epithelial growth. e. Superficial epithelium. c. Corium, infiltrated with cells. 
e'. Epithelia growing down into the deeper tissue. 


from carcinoma is given in Chapter III., E. Fig. 43 presents such a 
case, From sebaceous glands an analogous overgrowth may oceur and 
result in atypical gland proliferation in the spaces of the young tissue, 

Before the time of antisepsis, healing of wounds was accompanied 
by profuse suppuration, but the inflammatory symptoms are reduced 
to a minimum since exelusion of infeetious agents has been practised. 
Still, at times, there are slight degrees of this feature in healing of 
wounds, which may be referred to the irritant action of the antiseptie 
fluids used or to other unavoidable external influences, and it is worthy 
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of note that wounds heal more favorably with aseptie treatment than 
with antiseptic. In sharp contrast with the union by first intention, 
free from all symptoms of irritation, the wound secretes a reddish, 
serous, or seropurulent fluid in slight amount and without danger for 
the organism. 

When injury has been attended with bruising of the edges of the 
wound, or other causes of neerosis enter, there is a profuse emigration 
of white cells and a demarcation of the dead tissue from the living. 
As the dead tissue sloughs off the wound eleanses itself. The strong 
irritation which accompanies union by second intention is evident in 
the excessive granulation and delayed formation of fibrous tissue, a 
condition called proud flesh, or caro luxurians. 

With the completion of the epithelial eovering the granulating pro- 
cess reaches its end, and its transformation into fibrous tissue is finished. 
Then oceurs a strong contraction of the eicatrix, with decrease in its 
size and increase in its density. This scar is not wholly like the 
original tissue; the epithelial investment is reproduced, but sweat and 
sebaceous glands and hair follicles are replaced only when portions of 
these structures remain. Elastie fibres form later, Iymph vessels 
are imperfeet or lacking, the numerous vessels are slowly reduced in 
number, nerves are not found, and the papille are rudimentary. 
Hence the surface of the scar is smooth, glistening, and tense, and of 
a pale color; the new fibres of connective tissue are tightly woven, 
inelastie, and of dense-white character. 

In a similar manner defeets of the mucous membranes are healed, 
with regenerated investing epithelium, scar formation, and new-growth 
of glands into the eicatricial tissue from remnants in the edges of the 
wound. Later eontraetion of the scar disposes the mucosa in folds 
which radiate from the site of injury. If the cicatrix reaches into the 
deeper parts, marked changes of form may follow its contraction, as 
stenosis of hollow organs. Ulcerating surfaces in mucous ınembranes 
are partly reduced in size by the lapping over of the edges. 

Since in all tissues where the wound is at once united there is a 
small scar, it follows that there will be larger scars, with large defeets 
in musele, eartilage, and other tissues. In the large glands a marked 
proliferation of glandular structures may oecur into the young connee- 
tive tissue and persist in the sear, the different organs varying some- 
what in this respeet, but restoration of speeifie functionating tissue may 
hardly be said to oceur. The testis and ovary are peeuliarly lacking in 
regenerative power. In Iynıph nodes and bones (see Chapter VIII.) 
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there may be remarkable regeneration. In the central nervous organs 
small defeets may be repaired by glia tissue, the larger either by eon- 
neetive tissue or by the formation of eysts. (See Chapter XII.) 


2. Transplantation. 


The experience that small pieces of tissue retain their vitality for a 
time outside of the body has been used to aid in the repair of wounds, 
and this practice is called transplantation. Such transplanted frag- 
ments become part of the site to which they are removed, in favorable 
eireumstances, and materially aid in covering granulating wounds. 
The best results are obtained when a piece of integument, still held by 
a pedicle, is turned and fastened to another portion, as in rhinoplasty. 
The portion so used is not wholly severed from its source of nutrition 
until firmly grown in the new place. Small bits of epidermis with 
or without attached connective tissue, or a suspension of epithelial 
cells in fluid, have been used, and in certain cases favorable results 
have been secured, the cells multiplying, though the eonneetive-tissue 
portions are lost. Transplantation of bone has been tried for the 
repair of defects in osseous tissue, and, thoush the bone is destroyed 
after a time, the accompanying periosteum and marrow are.the starting 
points for new osteoid tissue. 

Implantation of portions of organs in the subeutaneous tissues, in 
other organs, or in serous cavities, has been often tried experimentally, 
and the foreign tissues may heal and persist for a time where planted, 
but after a longer or shorter period they disappear. Only when a 
transplanted part can retain its funetion does it remain. Thus ovaries 
implanted upon the peritoneum of the guinea-pig produce matured 
ova, and after removal of the thyroid a substitute by implantation of 
a portion of that gland in the peritoneum prevents the development of 
the tetany otherwise ecommonly seen. (See Chapter VI.) 

In the subeutaneous tissue, transplanted bits of epidermis with 
fragments of connective tissue may develop epithelial eysts, by growth 
‚of the cells in the cavity in which the new tissue lies. 

A necessary condition for transplantation is that the tissue shall be 
living; but many elements, as skin and cornea, may retain the power 
of growth in the new site even for weeks after removal from the 
original organism, and be transplanted with success if extremes of 
temperature, suppuration, ete., be avoided. Transplantation from 
one part of an individual to another part is most successful, to another 
‚of the same species less so, to a foreign species least. In the case of 
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lower animals regeneration and transplantation are far more successful 
than among higher species. 


3. Inclusion of Foreign Bodies with Healing. Organization and 
Resorption. Cyst Formation. 


The smooth healing of a freshly sutured uninfeeted wound proves 
that the body has the power to reunite separated parts, without further 
complication, by means of cell growth. Modern aseptie surgery has 
demonstrated that unirritating substanees may be included in a healing 
wound without inflammatory reaction if there be no infectious material 
carried in with them. About the foreign body there is a proliferation 
of conneetive tissue, and since the space they oceupy cannot be taken 
by it, they are simply encapsulated. Needles, pieces of instruments, 
bits of glass, bullets, ete., may thus be enelosed in the tissues without 
any other damage ‘than was produced by their entrance by injury to 
tissue elements, or than by the mechanical pressure and stimulation to 
growth. If the foreign body is porous, as a piece of aseptie sponge 
or pith, the leucoeytes wander into its spaces, then ameboid young 
conneetive-tissue cells join these, and fibrils are formed in it (p. 87). 
Where there is a continual supply of small partieles, as dust of various 
kinds, the tissue reaets by chronie progressive inflammation. 

Many concretions act as foreign bodies, usually made by precipita- 
tion of material from the organism. Lime caleuli, biliary and urinary 
preeipitates, may act thus if deposited in tissue. With continuous 
processes of this kind the tissue may react as to dust particles, with 
ehrönie induration as the result (p. 67). Related to these are the 
conneetive-tissue reactions observed about foci of chronie suppuration, 
tubereulosis, ete., which enelose and limit the advance of such lesions. 
(Part II., Endarteritis obliterans. ) 

When portions of tissue neerose from any cause, or dense extravas- 
eular or intravaseular produets have been formed, these act like foreign 
bodies and are gradually eliminated and replaced by connective tissue. 
This process includes resorption and organization. "The procedure has 
been touched upon in speaking of the organization of thrombi, emboli, 
and infarets, resorption of neerotie cells, with wounds, hemorrhages, 
and softenings. It is essentially the removal of altered cells or exudates 
and the substitution of young connective tissue, The same is true of 
old inflammatory exudates after cessation of the irritation, for they lie 
in the body as lifeless material. The first step is collateral congestion 
about such foci, usually with transudation of slight degree; but there 
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is also a eondition which is mainly inflammatory that leads to the 
healing of the part, and is also to be explained by the qualities of the 
substance to be absorbed. All dead tissues have a chemotactie influence, 
that is, they attract white cells, and in a short time the part may be 
richly provided with leucocytes which have wandered into it. These 
are the first contractile eells which one finds in the dead tissue, and 
they display phagoeytie activity. AI varieties of the produets of 
tissue destruction may be taken up by these cells, and hence, according 
to the nature of the focus, we find them enelosing fat, pigment, 
medullary substance, albumin granules, and red cells. Thus granular 
fatty bodies, pigmented cells, and other varieties are found. The 
. granular bodies are almost constant, and often countless, and appear 
as large, eloudy, grayish elements which with high powers are seen 
to contain fat in granules and droplets. 

Frequently the fat is so excessive that the cells break up and add 
themselves to the neerotie elements. Pigment may also cause the‘ 
death of the cells carrying it. Asa rule, there is a steady deerease in 
the dead elements, which are carried away by the leucocytes and 
absorbed. 

In the neighborhood there has developed a proliferation of connee- 
tive tissue, and another variety of ameboid cells enters the focus. 
These are the wandering cells with large nuclei and the fibroblasts, 
and from them a granulation tissue develops which ends, as usual, in 
scar, formation. New vessels also enter the part early in the process. 

Wherever resorption of dead or foreign masses occurs, many large 
giant cells may be found elinging to the surface of the foreign body 
or gradually dissolving it. Very small materials of this sort, as bac- 
teria and dust, may enter the giant cell, and then the nuclei of the 
giant cell are apt to assume a position along its margin. These giant 
eells are derived from the fixed eonnective-tissue cells, formed in great 
part by multiplication of the nuelei without division of the protoplasm, 
or in other cases by fusion of smaller cells. 

The progressive formation of fibrous tissue gradually supplies the 
place of the absorbed material. Hence there is strietly not so much 
an organization as a substitution of a dead material by a tissue which 
has a vascular supply and can continue its existence, having all the 
eharacters of young conneetive tissue and later undergoing shrink- 
age like a scar. Thus there is found a dense, fibrous, grayish-white 
area on the surface of the organ with perhaps marked depression 
in it. 
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With large masses or imperfeet power of resorption the dead 
material may remain a long while, and in the granular detritus fat 
needles and erystals of tyrosin and cholesterin often form. By loss of 
water and condensation the mass may become dry and caseous, or lime 
salts may infiltrate the strands of connective tissue in and about it. 
Special conditions may lead to liquefaction of the part, with inereased 
facility of resorption, and when such a fluid mass is encapsulated the 
gradual removal of its turbid contents may leave a eyst with elear fluid 
contents. With extravasations of blood, when the cells and their 
pigment are not removed, the coloring matter undergoes the changes 
mentioned above (p. 74), and gives the scar a more or less intense 
brown tint; eysts formed as above may also contain brown fluid with 
pigmentation of the surrounding parts. 

The entrance of ameboid leucoeytes into the part is not altogether 
the result of chemotaxis, for porous substances which may be assumed 
not to be irritating are penetrated by leucocytes, and small amounts 
of non-irritant dust are taken up by phagoeytes and the Iymph stream 
and carried away. The power of resorption belongs to the organism 
and may be stimulated by foreign substances, but hardly caused by 
them. 

All the processes deseribed so far have this in common, that they 
tend toward healing, and that they do not transgress the limits of 
resorption requisite for the removal of dead material or restoration of 
defeets. Hence they may be regarded as part of the reparative 
process. On the other hand, we may often find, as in wound-healing, 
severe complications, irritative in nature, which we term inflamma- 
tory, such as the profuse emigration of white cells, with hyperemia 
and transudation. Since these phenomena do not include the preven- 
tion of healing, in some cases even assist it, their proper relation is 
formulated as reparative processes accompanied with slight inflammatory 
complications. 


B. HYPERTROPHY. 


When a tissue exceeds its normal dimensions it is said to be hyper- 
trophied. The extra growth may affeet single tissues or entire organs, 
and in the latter case it is understood that the specific cells of the part 
are increased. If the enlargement depends upon other than the specifie 
cells, as on connective-tissue increase, or fat, it is called false or 
pseudohypertrophy. An example of the latter oecurs when muscular 
tissues reach a large size from excessive development of the interstitial 
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fat. When the extra size is due to increase in the volume of single cells 
or other elements, it is a hypertrophy in the limited sense of the word. 
When there is a numerical inerease of these elements it is termed 
hyperplasia. "The distinetion cannot always be made in practice. 

Like other pathological conditions, hypertrophy is not essentially 
foreign to the physiological standard, for many of its forms are 
observed normally, as when the uterus hypertrophies during preg- 
naney, its fibres increasing fivefold in breadth and from seven to 
eleven times in length. 

Many forms of hypertrophy succeed loss of tissue, and may be con- 
sidered as reparative processes, for, though regeneration is but partial, 
there is a funetional recovery. The elements remaining either increase 
in size or multiply in number, as when a large portion of the liver is 
destroyed and hypertrophy of the rest makes good the loss. In the 
rabbit four-fifths of the entire organ may be removed without perma- 
nent injury, the residue growing to nearly the original dimensions. 
The same thing in less degree may be observed in the kidney and 
thyroid. Such a compensatory N may almost completely 
replace the lost tissue. 

Where one of a pair of organs suffers in size or function, the other 
undergoes compensatory hypertrophy, and this may be partly a 
work hypertrophy from increased function as im the kidney, for 
aplasia or loss of one kidney may be replaced by the other. Loss 
of one testis or breast in the young may be compensated by the 
other, and the same rule may be shown experimentally in animals. 
Organs with similar funetions may also take up the work of each 
other, and thus removal of the spleen may be followed by compen- 
satory hypertrophy of the marrow and Iymphatie tissues. 

Compensatory or funetional hypertrophy may oceur in organs apart 
from any loss of tissue, when the physiologieally funetionating mass is 
relatively too small for the inereased demand made upon it, and this 
form is the true hypertrophy of work or activity. Many such eases 
belong to physiology, as the inerease in size of much exereised museles. 
In pathological cases hypertrophy from work is typically seen in the 
heart. When the aortie ostium is too narrow from fusion of its eusps, 
the usual work of the heart drives too little blood into the aorta and to 
the organs. In favorable conditions there is a compensatory hyper- 
trophy of the ventrieular muscle, its fibres inereasing in size and prob- 
ably also in number, so that more blood is forced through the stenosed 
orificee. The weight of the heart may reach 500 to 1000 grammes, 
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and the auriele may share in the increase. According to the valve 
affected the hypertrophy appears in the corresponding chamber, and 
when the work of two or more sections of the heart is increased the 
whole organ may enlarge. The same is true of idiopathie hypertrophy 
of the heart, but many cases of this form are compensatory in their 
origin. It often happens that the hypertrophy follows suddenly upon 
unusual bodily exertion, as in military campaigns, or there is a true 
plethora, as seen in the effect of alcohol in the hearts of beer-drinkers, 
less markedly in chronic aleoholism. Plethora in beer-drinkers depends 
on the excessive nutrition, for with the enormous volume of the con- 
sumed beer there is much nutriment ingested. 

Hypertrophy of the heart is almost constant in chronie renal dis- 
eases, and may be due in part to mechanical influences, as vascular 
lesions and retention of water, and partly to the chemical action of 
retained excreta. (See Chapter VI.) 

In organs containing smooth muscle, compensatory hypertrophy and 
inereased work may eorrespond, as when with pyloric stenosis the 
musele coat of the stomach increases, or with narrowing of the intes- 
tines hypertrophy is found in the muscles proximal to the eonstrietion, 
Urethral strieture and urinary caleuli cause hypertrophy of the vesical 
musele fibres, as may be noticed even with chronie eystitis. (See 
Chapter XI.) Chronie disorders of eireulation cause hypertrophy 
of the smooth muscle of the vessels and also of the intima of large and 
small vessels, which tends to prevent dilatation. The eonneetive tissue 
surrounding these vessels is also increased, probably because of the 
increased arterial pressure, or the passive venous congestion, and this, 
with the thiekened, dilated, and tortuous vessels, characterizes eyanotie 
induration (p. 28). 

Inereased work may not always produce hypertrophy, for in the 
lungs when one part assumes the duty of another a vicarious emphy- 
sema, or dilatation of the vesicles, oceurs, in which the interalveolar 
septa and vessels may perish. (See Chapter VII.) 

Compensatory hypertrophy may include further the increased forma- 
tion of single tissues which replace lost portions of organs, as when 
with diminished kidney tissue there is an increase of the fat in the 
hilum and about the organ, even when fat elsewhere is scanty. This 
form may also follow the removal of an opposing tissue, as when a 
joint cartilage grows after the antagonism of another is removed, and 
similar effeets are observed in some disorders of growth and contrae- 
tures of joints. (See Chapter XILL., B.) 
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While hyperplasia may be due to external eauses there are forms 
which depend upon internal disposition, and are hence called idiopathie. 
Some of these are congenital, appearing before birth, just after it, or 
at some time during adolesceenee.e Among them may be mentioned 
excessive development in height, giant growth, which may be general 
or eonfined to a portion of the body, as to the bones of the face 
(Teontiasis) or to a finger or toe (maerodactylia). "These cases approach 
malformation very elosely, especially when oceurring during fetal life. 





Section of the right ventricle wall in adipositas oordis. f. Subepicardial fat, at m growing into 
the muscle. e, Endocardium. Fat stained black with osmie acid. x 12, 


Developing later in life, they may depend upon aceidental causes, as a 
slight trauma. In the eongenital form they are of either the true or 
the false variety. 

Idiopathie hypertrophy of entire organs is noticed in certain glands, 
as the breast and thyroid, and is apt to oceur on both sides of the body 
at once. Hiypertrophy of the epidermis as a congenital lesion covers 
the entire surface with thieckened plates of corneous interument. 
Cornu eutaneum, or a horn, arises from elongation and growth of the 
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papilke and the investing epidermis. Callosities or corms develop as 
the result of pressure, and the papille under them atrophy. Hyper- 
trichosis is an excess of persistent lanugo hairs or great excess of the 
normal hair.  Onychogryphosis is the elaw-like elongation and distor- 
tion of the hypertrophied nails. 

Elephantiasis is essentially a hypertrophy of the eutaneous and sub- 
eutaneous tissues, either in a diffuse form (fibromatosis), or with 
enormous development of the Iymphatics (E. Iymphatica), or with large, 





Atrophy of muscle with lipomatosis. The muscle fibres have become very slender, and between 
them is an excess of fat. Hardening fluids have removed Ihe fat, leaving vacuoles in its place. 
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dilated blood spaces (E. hemangiomatosa), or lastly with fibrous hyper- 
trophy of the nerve sheaths (E. neuromatosa). At times it follows 
chroriie inflammation as a complication of varicose, syphilitie, and 
other ulcers, and may inelude hypertrophy of bone (exostosis or hyper- 
ostosis). Elephantiasis with dilated Iymph vessels and stasis of the 
Iymph is found in the tropies from the presence of a parasite, the 
‚Karia sanguwinis. (See Chapter V.) 

Many of the hypertrophies depend upon disorders of nutrition, and 
hence belong to the regressive processes. Great increase of the fat in 
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the body, lipomatosis, is an example of such processes. In part this 
is a replacement of lost tissue ; in other cases there is a general tendeney 
to the deposit of fat all through the body, especially marked in certain 
parts, as in the mesentery, the heart, and the renal pelvis and fatty 
capsule. In «dipositas cordis the change is progressive, destroying 
the normal tissue by pressure atrophy. (Part Il., Heart.) In 
pseudohypertrophy of the muscles a similar lesion exists, which may 
be hereditary, appearing in many members of a family. Even bone 
may be absorbed by excess of fat in the marrow. This tendeney is 
both eongenital and hereditary. 

Two explanations have been offered for lipomatosis, either excess 
of blood supply, a supernutrition, or nervous influences. 

All cases of hypertrophy depend upon blood supply or nutrition, 
for in its absence the growth cannot oceur. Thus in valvular cardiae 
disease the eompensatory hypertrophy fails to appear if there is cachexia 
or general amyloid disease, and hypertrophy of the right ventriele in 
pulmonary tubereulosis may not develop if the subjeet is emaciated. 
Hence we must suppose that the blood supply is but a secondary 
factor and that with it there must be other causes to produce hyper- 
trophy. 

The nerves have a certain influence upon the increase and energy 
of development; thus affeetions of the eord or the peripheral nerves 
may be followed by hypertrophy and also by trophie disorders, such 
as ulcers, local loss of hair, and pigmentation. Many authors aseribe 
the hypertrophy in acromegaly to a nervous disorder, the diseases being 
marked by thiekening and enlargement of all peripheral tissues, as the 
fingers, toes, nose, facial prominences, both in the soft parts and in 
the bones of these regions. Im contrast to giant growth it oceurs only 
after the normal period of development. The oceurrence of acromegaly 
with persistent thymus (see Chapter VI.) and with lesions of the 
hypophysis has led to the supposition that abnormal products of these 
glands may be its causal factor; according to others it is a congenital 
anomaly of eonstitutional origin. 

A relation between some forms of hypertrophy and actual inflam- 
matory processes cannot be denied, as in the elephantiasis mentioned 
above, hyperplasia of bone with exostoses, inerease of glands in mucous 
mempbranes, and especially in hyperplasia of Iymph nodes after chronie 
irritations. Im many cases a clear line eannot be drawn in these 
ehronie cases between simple and inflammatory hyperplasia. Tissue 
growth as the result of chemical irritation is also related to the inflam- 
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matory form. Im animals certain poisons induce hyperplasia of special 
tissues, as arsenie in small doses, which inereases the conneetive tissue 
of the liver. 

Hypertrophy which results from incomplete involution may also be 
included here, as in the uterus after pregnaney and in the thymus 
gland. (See Chapter VI.) 


C. INFLAMMATION. 


The first meaning of inflammation was the purely clinical appear- 
ance of the four cardinal symptoms of Galen, rubor, tumor, calor, and 
dolor, By analogy we assume that these appearances characterize 
internal inflammations also, but in the cadaver only the redness and 
the swelling may remain. Deeper insight into the nature of diseases 
leads us to prefer an anatomical basis for our concepts rather than a 
group of external symptoms, and we realize that the four symptoms 
mentioned depend upon phenomena connected with the vascular 
system which are included under the head of inflanımatory disorders 
of the eireulation. 

In most inflammations the first sign observed is the active hyper- 
emia, with dilatation of the vessels and increased rapidity of the blood 
stream, giving the part increased flow of blood and a bright-red color, 
and making the vessels and their pulsation very evident. This active 
congestion may be connected with vasodilatation or passive exhaustion 
of the museular fibre. Probably the conditions in the vessels are not 
uniform, but liable to marked alterations. Inflammatory hyperemia 
differs from simple eongestion by its persistence, for while the irrita- 
tion may continue to affeet the vessels, the stream may not remain 
rapid. Most experimental observations detect a slowing of the eurrent 
while the vessels eontinne dilated, leading to an accumulation of blood 
in the region. At times such slowing may be present from the first, 
as when venous stasis oceurs before the inflammation, for instance in 
strangulation of the gut, or when the irritating agent produces stasis 
(p. 42). In these cases the stasis aids the vascular changes in pro- 
longing the hyperemia, and with stasis the leueoeytes gather along the 
wall, for the conditions of dilatation and slowing of current without 
inerease of pressure specially favor this aceumulation of white cells. 

The transudation noticed with simple hyperemia becomes far more 
abundant in inflammation and the transuded fluids more nearly resemble 
plasma. The exit of the fluid rich in albumin is explained by a sup- 
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posed alteration in the walls of the vessels, which either become more 
permeable or are exeited to active exeretion (p. 35). The inflamma- 
tory exudate is more liable to coagulate, the fibrin masses appearing 
as flocenli or as larger, swollen, and gelatinous collections. 

A third essential feature of inflammation is the free emigration of 
leueoeytes, and at times this is:so prominent that it is considered as the 
single element in the process, though it is but one of many. It is 
strongly influenced by the nature of the exeiting agent, for the sub- 
stances called chemotactie produce a large emigration, 

The leucoeytes gather on the wall of the vessel, then they flatten, 
and from each a process makes its way through and appears on the 
outer side of the wall, the rest of the cell follows the projeeting 
‘“ pseudopod,’’ and the cells may be observed at times in transit, half 
in and half out of the vessel, with a narrow thread through the wall 
joining the two portions. Once beyond the vessel ameboid movements 
carry them through the tissues. Emigration is marked only in the 
case of small veins and capillaries, and through the latter there is a 
diapedesis of red cells also. Studied experimentally, as in the mesen- 
tery, this emigration may be so marked that the entire tissue is infil- 
trated by white cells, and the normal structure of the part may not be 
recognized. The particular white cells which are found are the poly- 
nuclear, in all recent inflammations, easily recognized from their 
nuclei. When the emigration takes place on a surface or in a cavity, 
as in one formed by solution of tissue, we have an enormous exudate 
of pus, the chief mass of which consists of emigrated leucoeytes. 

Thus we see that inflammation is but a pathologieal exaltation of 
normal processes which serve to explain the redness, swelling, and 
heat of the inflamed part. But the vascular changes are not the only 
ones. Where certain bacteria are present, or certain chemicals call 
forth large emigration, there may be also a multiplieation of the cells 
of the part which mingle with the leucoeytes, while the connective 
tissue becomes altered and at last dissolved in the pus. In catarrhal 
inflammation from inhalation of irritating substances there is an excess 
of local secretion and a desquamation of epithelial cells. In the organs 
there may be the granular change which is ealled cloudy swelling, or 
in ehronie cases a fibrous hyperplasia with gland proliferation. Inflam- 
matory symptoms may complicate physiological reparative processes, 
as in healing by second intention, where marked redness and exuberant 
granulations are observed and perhaps a purulent flow from the 
wound surface. With stronger irritation the more evident is the 
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inflammatory element, and with infeetion the suppuration delays heal- 
ing or even prevents it. 

Hence it is evident from the examples mentioned that with inflam- 
mation we study many and various processes affeeting not only the 
rascular tissues but also those about them. In parts where there are 
no vessels, as in the cornea and cartilages, the eireulatory changes 
oceur at the edge of the region, and even where the vascular supply is 
large the eirceulatory phenomena may not be prominent in certain 
chronie inflammations. Hence we must regard inflammation not so 
much as an external symptom-complex, but rather as an .anatomical 
condition in the entire region affected. Neither the eireulatory nor 
the tissue changes are essentially foreign to the normal organism, but 
merely exaggerations of the physiological. 

We observe in living tissues three main processes, namely, those of 
assimilation, function, and reproduction ; and in conditions of inflam- 
mation corresponding disorders occur, those of nutrition, of function, 
and of cell multiplieation. 

The disorder of nutrition is especially marked in epithelial cells and 
muscle fibres, as in eloudy swellings (p. 59). This may disappear as 
the cell returns to the normal, or lead to further regressive changes, 
as fatty degeneration. Since these regressive lesions occur by them- 
selves at times, we regard them as inflammatory only when accom- 
panied by vaseular and cellular disorders. 

With the funetional inflammatory changes there is often a tendeney 
to cell destruction, as when on a mucous membrane the secretion is 
much inereased and the produeing cells give their entire protoplasm to 
muein formation, and degenerate. The young cells also take part in 
this process and undergo a premature death. The transudation is 
increased, and, with the above changes, aids in altering the nature of 
the secretion. 

While the third group of inflammatory disorders, the multiplieation 
of cells, is especially marked in chronie inflammations, it is not absent 
from the acute forms. With acute eatarrh the epithelial cells of the 
mueous membranes are rapidly multiplied, as also the cells of the 
renal tubes and glomeruli in nephritis, and the cells appear either in 
the mueous or urinary seeretion. Acute inflammation of connective 
tissue is accompanied by swelling of the cell bodies and a more vesieular 
eondition in the nuelei of the part, the latter resembling nuclei of 
young eonneetive-tissue cells. An albuminous or fatty degeneration 
affeets these cells, and new ones are continually developed by mitosis. 
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The new cells are ameboid. The endothelia of the Iymph spaces, and 
in part also of Iymph and bloodvessels, show similar effeets. Where 
vessels are not present, as in cornea, cartilage, and cardiae valves, the 
changes in the fixed cells are at first the only expression of inflamma- 
tion observed, 

According to the result we can divide such proliferation into two 
forms. In one the young cells lose their relation with each other, 
mix with the exudate, and degenerate. In catarrhal inflammations the 
epithelia desquamate and form part of the exudate; with suppuration 
the eonneetive-tissue cells mingle with the pus. In the other variety 
the new cells retain both their connection and their power to make 
tissue. So in chronie ceatarrh there is proliferation of glands and of 
stroma, the latter change being prominent in many chronie cases. In 
these cases the eonnective tissue is infiltrated with many round cells, 
either diffusely or in groups, each with a single round nucleus which 
takes up most of the cell and stains deeply. The small proportion 
of protoplasm makes these cells appear with low magnification as 
simple nuclei. The formation of new tissue is accompanied by new- 
growth of vessels also, and hence non-vascular portions may become 
vascular. 

Essentially, then, the elements entering into the changing pieture of 
inflammation are but life expressions of normal tissue when physiolog- 
ical, but here a reaction against an external stimulus. This irritation 
determines both the intensity and the quality of the inflammatory 
reaction. We observe then not only an exaggerated but also an altered 
vital activity, disordered by the lack of physiological eo-ordination. 
We may, therefore, define inflammation as a condition of reaction, 
exalted above the physiologieal normal, pathologieally altered, and 
ealled forth by an external irritation. 

Aceording to the main element in inflammatory process we distin- 
guish three groups: parenehymatous, or degenerative inflammation, 
is the name given to cases in which the nutritive disorder is most 
prominent, as in eloudy swelling with parenchymatous nephritis. 

In a second series of cases the eireulatory apparatus is specially 
involved, and from the fluid and cellular elements of the part there 
forıns an inflammatory exudate, gathered in body cavities, flowing from 
a surface or infiltrating the tissue and causing the symptom of swell- 
ine. AI such inflammations receive the name erudative, and the 
kind of exudate is specified as below. The third form, produetive 
inflammation, oceurs in all processes where the cell proliferation leads 
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to the formation of new tissue. AI these varieties may be combined, 
or one passes into the other by insensible gradations. 

The form of inflammation depends upon the agent and the condi- 
tions, both local and general, for both intensity and quality vary 
according to eircumstances. The mildest grade of inflammation is 
that in which the exudate is simply serum, the more severe leads 
to the death of the elements, or neerosis. Mechanical, thermie, and 
many chemical agents cause a serous or necrotie inflammation, but 
never a suppurative, while other chemicals, and especially certain 
bacteria, produce exudation, necrosis, and suppuration. 

The reaction and the quantitative action of the stimulus determine 
the course and the result of the inflammation. According to the 
duration we distinguish acute and chronie, and, from practical reasons, 
also a subacute inflammation. The chronie irritations cause a chronie 
reaction, and such inflammation is also due to a series of acute irrita- 
tions. Thus a single inhalation of dust may cause an acute catarrh 
of the respiratory passages; while people who work in a dusty atmos- 
phere, as in many trades, suffer from chronie bronchitis. Again, a 
single acute attack may be followed by such tissue changes that a chronie 
inflammation remains as the result of a peculiar sensitiveness (erethism) 
for stimuli which the healthy organism will not notice. Many catarrhal 
inflammations belong in this group, characterized by acute attacks, 
imperfeet recovery, and return of the lesion on slight irritation (as 
catching eold). The reactive powers of the body or of certain tissues 
will play an important part in these cases, as is evident with many 
obstinate catarrhal inflammations of the female genitals and of other 
mucous membranes in eachectie patients. With proper diet these tend 
more rapidly toward recovery. It is plain that the individual dis- 
position in these cases is even more important than the external irrita- 
tion in determining the course of the disease. 

Nervous influences are eonnected with the rise and course of inflam- 
mations. The neurotie element may be either a diminution of sensi- 
bility, so that injurious agents are not avoided or removed, as in 
ophthalmia after section of the trigeminus and pneumonia after section 
of the vagus, or there may be vasomotor and trophie disorders, as in 
the joint lesions of locomotor ataxia. 

The results of inflammation may vary. Inflammation is not a 
healing process, but a reaction to an agent which is called inflam- 
mation because it is pathologieal. After the irritation has ceased to 
work the pathologieal character may disappear, and the process returns 
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to a physiologieal or reparative stage. In this the single symptoms 
lose their intensity, the tissue formation is limited to that required to 
replace losses, and remaining inflammatory products are removed. 


FORMS OF INFLAMMATION. 


1. Parenchymatous Inflammation. 


Albuminous or cloudy swelling of the parenchyma of organs, with 
possible resulting fatty degeneration of the cells, is called paren- 
ehymatous inflammation. The speeifie cells of the part are involved, 
as muscle fibres, epithelia, and nerve fibres, rather than the stroma. 
But as eloudy swelling is a regressive change, and may occur alone, we 
should call it inflammatory only when there is also exudation or pro- 
liferation of cells. Thus in parenehymatous nephritis, together with 
the eloudiness of the epithelia we find congestion, cell multiplication in 
the glomeruli, tubules, or stroma, with emigration of white cells, or, 
in chronie cases, round-celled infiltration and conneetive-tissue growth. 
(See Chapter XI.) The distinetion between the simple degeneration 
and the inflammation with cloudy swelling may be very diffieult. 

Exudative Forms of Inflammation. In the following varieties 
the exudate is one of the most prominent elements in the pathological 
process, at least in certain stages. It may finally disappear without 
damage to the tissue structure, with complete restitutio ad integrum ; 
or it is removed by softening and resorption, as other necrotice masses ; 
or in addition to these latter processes there may be an independent 
cell proliferation and tissue growth, and then the inflammation is 
called productive. 


2. Serous and Fibrinous Inflammation. 


Inflammations aceompanied by exudation of large amounts of serous 
fluids, with varying numbers of leucocytes, are ealled serous or fibrinous. 
The serous exudate may oceur as an inflammatory edema which infil- 
trates the tissue, or as a collection in a body eavity, or it may pour 
from a surface. As a rule, it contains far more albumin than the 
normal blood plasma (1 to 5.5 per cent.). Because of the proportion 
of albumins it is not clear, but contains floceuli of fibrin. With much 
albumin and many leueveytes there may be eoagulation, and the 
exudate receives the name of fibrinous or serofibrinous. This coagn- 
lum may lie in a film over serous surfaces, easily pulled off and leaving 
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the membrane opaque, of a gray or yellow color, and often disposed 
in coarse meshes or with tassels and projeetions. Mieroscopically there 
is a fine or coarse network, perhaps partly hyalin and entangling 
leucoeytes. Pure fibrin may form the exudate, as in dry pleurisy, 
pericarditis, ete., or with the fibrin there is more or less serum. 
Floating in this fluid there are floceuli of swollen fibrin, 

Pure serous exudate may be completely absorbed. With much 
fibrin the organization and resorption are similar to those processes 
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Fibrinous pericarditis. a. Subepicardial fat. d. Inflammatory granulation tissue with many 
cells and vessels. c. Fibrocellular layer. d. Collections of white cells, e. Capillaries entering 
the fibrin. x 250, 


with thrombi and infarets. There develops under the fibrinous layer 
a zone of gramulation tissue (Figs. 38, 39, 51), from which many 
vessels grow between the strands of fibrin. The fibrin is gradually 
converted into masses of granules, fat, and detritus, and removed 
prineipally by white cells. Young eonneetive-tissue cells wander into 
the dead exudate and in its spaces form foei of granulation tissue, 
which later on beeome eicatrieial fibrous tissue. Thus oceur the 
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callous fibrous spots on serous surfaces which in the heart are known 
as macule albide, or milk spots. 

Where two serous surfaces are in apposition they may become united 
by adhesive inflammation. Where such an adhesion is exposed to 
traction, as from the movement of lungs or heart, the fibrous bands 
may be drawn out as a false ligament or synechia. With profuse 
exudate the surface may be much thickened by tough masses, which 
later may become caleified. Where the exudate cannot be absorbed a 
detritus results which contains cholesterin and tyrosin, or becomes dry 
and easeous or infiltrated with lime salts. 

In other cases the serofibrinous exudate occurs in more chronie 
form, persisting during the growth of granulation tissue, and the latter 
has a more independent character, serving less for the resorption and 
organization of the exudate, but beeoming more progressive, even 
where the amount of original exudate was small. By this transition 
from a reparative process to a progressive tissue formation the sero- 
fibrinous inflammation becomes productive. 


3. Catarrhal Inflammation. 


Catarrh is an inflammatory reaction which is typically seen upon 
mucous surfaces. From the vessels there is a profuse transudation, 
with few or many white cells included. This catarrhal secretion is 
soon mixed with products from the irritated mucosa. Among these 
are the mucus which makes the exudate mucoserous, and the epithelia, 
which are found in a condition of active proliferation. (Fig. 51.) The 
transudate does not lead to thickening of the membrane, at least in 
acute cases, but the epithelial cells are imperfeetly developed and suffer 
a speedy mucous degeneration. The form of the epithelial cells varies 
with the locality, but they may be much altered and hard to recognize, 
Thus with many round cells provided with eilia the site of origin is 
evidently where eiliated epithelia are found. (Fig. 19.) In certain 
catarrhal inflammations there appear also mucous eorpuseles, round 
mononuelear cells, swollen and mueoid. 

Commonly the exudate is at first serous, after a stage of redness 
and swelling in the membrane, and then mucous, and lastly more cel- 
lular.: Other cases oceur in which for a long time but one of these 
stages appears. Inflammation with specially marked production of 
epithelia is called desquamative; where the exudate chieflyscontams 
leucoeytes it is called purulent catarrh or blennorrhea. 
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Catarrhal inflammation in the majority of cases is a benign process 
limited to the surface and causing no deep changes of the mucosa, ie 
ulceration. It heals by decrease of transudate and secretion and 
regeneration of the epithelium. Only when the catarıı becomes 
chronic, or is of this type from the first, is the mueosa involved in both 
connective and glandular tissue, and the exudative merges into the 
productive form. The secretion may remain excessive, and its con- 
stitution may vary from the normal in chronie catarrh, and with it 
there may be capillary hemorrhages which leave a brownish discolora- 
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Chronie gastritis. a, a,. Glands proliferating, partly dilated. d,d,. Non-proliferating glands 
pressed apart by new connective tissue, 6, &.. X 40. 


tion of the region. Areas where the epithelium, or even the mucous 
membrane entire, has been lost are called erosions. The peculiarity 
of the process is given by the proliferation of new gland tubules which 
vary in form from the physiologieal type of the locality, and also by 
the eellular infiltration of the connective tissue, which leads to new 
fibrillary eonneetive-tissue formation.  Hence the mucosa presents 
diffuse or eireumseribed thiekenings, at times pedicled and polypoid. 
If these polyps contain all the tissue elements of the part they are 
called mmeous, if made chiefly of gland tubules they are called gland- 
ular polyps. Single glands may be distended by mucus and projeet 
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as polyps. Such hyperplasias form a transition to tumor formation, 
In other eases the growth is diffuse with fungous areas, These may 
diminish by shrinking, the glands beeoming atrophied, and the place 
is smooth, glistening, dense, pale, and perhaps marked by a few 
prominent veins and small pigmented spots. 

In a similar way desquamative lesions occur in the lung, on the 
skin, and in other organs, as will be shown in Part II. In the lungs 
with such inflammations there may be thickening of the interlobular 
septa. 

4. Diphtheritic Inflammation. 


Like the former variety, diphtheritie inflammation is seen especially 
on mucous membranes, Its characteristie peculiarity is the formation 
of false membranes, which are yellowish-white, somewhat elastie 
investments of the surface, consisting of coagulated albumin, and due 
to a combined exudation and necrosis. Superficial and deep forms 
are distinguished. Among the former may be included the common 
diphtherias of the fauces, pharynx, and upper air passages. They 
begin with the appearance of a thin film over the mucosa, but where 
the lumen of the passage is small, as in the infantile larynx, the mem- 
brane may ocelude it as it increases. The film spreads laterally also 
and may be stripped up in large masses. The under surface may be 
retieulated and indented by the outflow of seeretion from gland duets 
which have been covered (Fig. 54, e), or even perforated and sieve- 
like. The surface of the membrane under the exudate may be moist 
and glistening, very red, often with small hemorrhages; in other 
words, a mucous membrane deprived of its epithelium but otherwise 
unchanged. In certain places, as the tonsil and vocal cord, the mem- 
brane is more tightly adherent. 

The pseudomembrane presents microscopically a fine or coarse net- 
work of fibrin. (Fig. 54, d.) Those which eome from the mouth and 
pharynx may be made of hyaline fibrin in large or slender trabeeule. 
(Fig. 23.) In the meshes of the fibrin are numerous white cells. The 
site of the membrane shows on mieroseopieal examination complete 
loss of the epithelial cells, for the membrane lies not so much upon 
these cells as in place of them, and they are destroyed by neerosis. The 
elose adhesion of the membrane to certain parts is explained by the 
fact that squamous epithelium elothes them, and below it there is no 
basal membrane, hence the exudate lies direetly on the mucosa, while 
in the tonsils it penetrates the lacunz., 
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Deeper diphtheritie inflammations begin in the same way by the 
formation of small spots of white membrane which make the surface 
appear as if dusted with fibrinous exudate ; but they are distinguished 
by the greater or less depth to which the neerotie process penetrates 
the mucous membrane, leading to the formation of eschar-like masses 
which are firm and contain no nuclei. The basis and the tissue 
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Laryngealcroup. a. Cartilage. db. Submucosa with many glands. c. Mucosa. d. Fibrin. 
e. Mucous plug in the gland duct. X 40, 


adjacent to such eschars present severe hyperemia and cellular, and at 
times hemorrhagie, infiltration. The slough corresponds, then, to a 
layer of dead mucous membrane. In such cases the pseudomembrane 
cannot be easily lifted off, and if torn away by force there must 
remain a defeet in the membrane ; and where the slough separates by 
itself, often with suppuration, an uleer is left which heals with scar 


formation, 
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The superficial forms of pseudomembranous inflammation have been 
called eroup, the deeper known as diphtheria, "The distinetion does not 


| agree with elinical observations, and the grades between the two forms 
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are numerous and merge into each other. (See Chapter X., A., 3). 
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Intestinal diphtheria drei). a,b, Muscularis. c. Submucosa. d. Mucosa preserved. 
e. Mucosa necrosed. f. Remains of gland tubules. x 40. 
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- The deeper form is common in the intestine, less so in the pharynx. 


- Both may arise from different baeteria, and with both the loss of the 


epithelial layer is the essential element. 


5. Suppurative or Purulent Inflammation. 


In this form there is a peeuliar exudate called pus, on surfaces or 
in cavities, which is a yellow fluid with at times a green tinge, creamy 
or viscous, alkaline when recent, and consists of serum and cells. The 
‚serum is albuminous and may eontain flakes of fibrin and also mucns. 
The cells are round, ameboid when fresh, in part Iymphoeytes, but 
the vast majority are polynuclear 'leueoeytes. (Figs. 38 and 39.) 
Many cells undergo a fatty degeneration which gives them the look of 
fatty granular corpuseles. In many catarrhal inflammations (as of the 
bladder) the pus cells suffer a mucous degeneration. Remaining for a 
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time as a colleetion, pus cells become dry and caseous. The pus cells 
come almost entirely from emigration of white cells from the blood. 
But the fixed cells may undergo multiplieation, and their derivatives 
may be mixed with the pus cells. 

A peculiarity of suppuration is that not every irritation suflices to 
produce it. Mechanical stimuli and chemicals which may lead to 
neerosis do not cause it, while many other chemicals and many bac- 
teria do so constantly. Among the bacteria the commonest are the 
staphyloeoceus, streptococeus, pneumococeus, gonococeus, and the 
baeillus coli communis; but other forms may be found in pus. The 
cellular exudate is determined by the chemotactie influence of the irri- 
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Suppurating connective tissue. Section through a phleginon of subeutaneous tissue. Pus cells 
with polymorphous nuclei; retieular basement substance softening. X 250. 


tant (p. 105). According to the influence of the exeiting agent there 
are differences noticed in the pus, partly from substances mixed with 
it and partly from changes in itself. In severe cases the cause of the 
suppuration may lead to neerosis of the tissue. In many cases there 
is also an invasion by bacteria of putrefaction, so that there is both 
suppurative and gangrenous destruetion of the part, with evolution of 
stinking gases and exudate of putrid fluid. Accumulation of gases in 
the tissue spaces may cause a gangrenous emphysema (p. 57): The 
pus from such gangrenous foci is thin, reddish-brown, and full of 
putrefaetive baeteria. Healthy pus is, as described above, the pus 
bonum et laudabile of the surgeons. (See Chapter V.) 
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Of the purulent inflammations we distinguish two forms, the super- 
ficial and the deep or interstitial. To the first belongs purulent 


- eatarrh (blennorrhea), where the exudate is mixed with pus cells and the 


membrane is not seriously injured, the proliferated epithelia also being 
contained in the fluid. Slight suppurations in the rete Malpighi, 


- called pustules, make another variety; and the serous and serofibrin- 


ous colleetions in the body cavities also may contain numerous pus 
cells. Such purulent fluids in the pleura, joint cavities, and elsewhere 


‚are called empyema. 


The interstitial suppuration may be diffuse or eireumseribed ; the 


former is called phlegmon and the latter an ubscess. Both result from 


_ purulent softening and destruction of tissue, the proliferated cells becom- 


_ ing mixed with the pus instead of making new tissue. 


When there is a.pronounced serous infiltration of the region involved 
in suppuration it is termed acute purulent edema, and this often pre- 


 cedes the formation of a phlegmon. The latter has no sharp limits, but 


tends to spread in a diffuse manner. It occurs especially in the loose 


- subeutaneous tissue, in the subperitoneal and submucous layers, and 


 wherever eonneetive tissue is present in large amount, Together with 


such suppuration there may be necrosis of large portions of tissue 
"without purulent destruetion of them. Hence in purulent phlegmons 
there may be masses of eonneetive and elastie tissue, muscle, fascia, 


and tendons. Especially those tissues which resist the suppuration 


may die in large masses and float in the pus, and when bone and car- 


tilage are attacked portions of these may also be found. Phlegmonous 
processes are often accompanied by gangrene. 


Abscesses form purulent colleetions in the deeper parts of organs, 
the tissue softening and making a cavity filled with the pus, and 
sharply limited from the surrounding parts. Here also the tissue may 
neerose, and thus in pyemie abscesses of organs there may be a necrotie 
centre surrounded by a zone of purulent and hemorrhagie tissue, infil- 
trated with cells and breaking down. 

The neerotie focus may tend to separate from the healthy parts by 
a line of demareation, and in bone this leads to the formation of a 
sequestrum which may be extruded, and thus the process brought to 
healing. Similarly, infeeted emboli set up abscesses which in the 
organs seldom end with healing, because the pus cannot easily be 
emptied and the suppuration tends to invade other tissue. 

Aceumnlations of pus are found at times which have not been formed 
in situ, but have been caused by the burrowing of pus from higher 
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parts. Thus with caries of the vertebre the pus may work along the 
psoas muscle behind the peritoneum and appear below Poupart’s liea- 
ment as a ‘“ psoas abscess.’’ In retropharyngeal abscess the pus may 
invade the mediastinum in a similar manner. 

Circumscribed abscess with neerosis in the hair follieles is known as 
a furuncle ; when several follieles together are involved, as a carbuncle, 

By deep suppuration, either of the surface or of deeper parts, an 
uleer may result (p. 57). Different forms may be recognized accord- 
ing to the defeet caused. They usually tend to increase in size, and 
necrotic changes are combined with the pus formation, as in bed-sores, 
where there are death and separation along the edges and on the bottom 
of the ulcer. 

The base of an ulcer varies in appearance according to its cause. It 
may be covered with fresh pus, or by granulations, or by diphtheritie 
membrane or gangrenous sloughs. Its edges may be swollen and 
prominent, or sharply eut, or undermined and prolapsed. When its 
edges become necrotie and the ulcer spreads, it is called gangrenous, 
and if the gangrene is confined to the surface it is termed phagedenic. 
When one side advances as the other heals it forms a serpiginous 
uleer, and with proliferation of cells without healing it is called hyper- 
plastic. (See Chapter XV.) When deep abscesses burrow to the sur- 
face there may be a narrow canal leading into the pus focus; this is 
called a fistula. 

Healing in superficial suppuration is simple, the secretion lessening 
and the lost cells being regenerated. 


In the deeper processes the conditions are more complicated. If 


the pus is evacuated and the bacteria die, regenerative processes start 
in the walls leading to formation of young connective tissue, emigra- 
tion of white cells stops, granulations form, and healing is completed 
by a eicatrix. Only small abscesses may be healed by simple resorp- 
tion of the pus without scar formation, 

When wounds are complieated by suppuration the healing follows 
in the same way (p. 92). Closed wounds present but little redness, 
swelline, and seeretion; open ones may be covered with purulent 
seeretion, which is eopious according to the virulence of the infection, 
and if gangrenous may lead to large putrefactive lesions. The pus 
implies the loss of the sensitive granulations, the wound surface has 
beeome an uleer which may spread. If progress is favorable a scar is 
eradually formed. It may often be observed that among the super- 
fieial layers, exposed to pus formation, a zone of strong granulations 
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develops, takes on a denser character, and withstands the suppuration 
by forming fibrous tissue, This is the secondary union mentioned 
above. 

Infeeted wounds, which never heal by primary union, often present 
the proliferation of atypical epithelium and glands already deseribed 
(p- 93). Before the area is covered by new epithelium the granula- 
tions are large and fungous, and are called proud flesh, or caro 
Tuzurians. The same is observed in all slow chronie suppurations of 
mueous, subserous, and intermuscular tissues, with continual prolifera- 
tion of cells, softening and death of these, and no apparent tendency 
to repair. With abscesses which slowly inerease the adjacent connee- 
tive tissue may present granulations which partly are lost but partly 
engage in enclosing the focus. Such a limiting process forms an 
abscess membrane or pyogenie membrane. Pus foci which form slowly 
without external sign of reaction are called cold abscesses. 

The pus of abscess and empyema which is not evacuated may 
undergo more or less complete absorption or become encapsuled, but 
danger of general infeetion is present until completely healed, or 
exacerbations and rapid spreading may occur. Between the two layers 
of serous membranes adhesions may form and later caleify. Chronie 
eolleetions are sometimes observed which show a return of the sup- 
puration even after they are encapsuled, and the limiting tissue may 
be broken through or simply new purulent exudate colleets in the 
eavity. Examples of this are seen in the pleura and peritoneum. 

Praetically all severe suppurations are caused by bacteria, and from 
the self-propagating powers of these organisms the process tends to 
persist. (See Chapter V.) It may spread in spite of the power of re- 
pair in the surrounding tissues., By metastasis there may be a dif- 
fusion to distant portions of the body. This depends upon transport of 
baeteria through the Iymph or bloodvessels ; if through the Iymphaties 
the bacteria may be arrested in a node, which then suppurates. 
Through the blood, masses of cocei and other bacteria may cause 
embolism and thrombosis in various eapillaries. Under thrombosis 
and embolism only those forms were diseussed which were free from 
infeetion. If they contain bacteria or are due to their presence the 
conditions vary. Thrombi form rapidly in inflamed tissue, especially 
when the vessel walls are affeeted by suppuration. These thrombi 
have a far stronger tendeney than the others to soften, and hence there 
is opportunity for partieles to become emboli. Wherever such par- 
ticles lodge their eontained baeteria develop and a metastatie abscess 
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results. As these emboli are apt to be small and are arrested by small 
vessels, the resulting infarets are commonly smaller and less regular 
than the sımple infarets, and oceur both in the depths of organs and 
on their surfaces. 

Such a suppuration, generalized through the body, with metastatie 
abscesses in many parts, constitutes pyemia. (See Chapter V.) 


6. Caseous Inflammation. 


This form, in which the infiltrated tissue becomes caseous, belongs 
among inflammations which lead to necrosis (p. 55). It is chiefly 
observed as a part of tubercular or syphilitie lesions, and will be noticed 
with them. 


7. Hemorrhagic Inflammation. 


Any exudative inflammation may be accompanied by the exit of red 
cells from the vessels, and hence serous, fibrinous, and purulent 
inflammations may beeome hemorrhagie. It is often a sign of severity 
in the lesion. In the hemorrhagie diathesis the inflammatory exudate 
may have the same character. 


8. Productive Inflammation. 


Productive inflammation may be the result of an exudative form 
when the defeets of the latter are restored by conneetive-tissue forma- 
tion, but this process of healing may transcend the limits of a repara- 
tive change (p. 111). The same is observed in tissue which tends to 
limit destructive lesions, as when periostitis with osteomyelitis lasts 
beyond the duration of the latter and becomes an independent disease. 
(Fig. 9.) So also the conneetive tissue hyperplasia in tubereulous and 
syphilitie diseases, at first proteetive, may become progressive, as also 
endarteritis obliterans which oceurs where destructive lesions surround 
vessels and tends to prevent the exit of blood from the vessels. (Part 
II., Vessels.) Such forms of produetive inflammation are secondary. 
A primary variety is characterized from the first by a tendeney to the 
erowth of new tissue, while other features are unimportant. Thus in 
serous membranes there may be hyperplasia without marked exudation. 
In the lung, inhalation of dust may set up an interstitial inflammation, 
which is accompanied by ceatarrhal symptoms, but the fibrous stroma 
of the organ is specially affected. The interstitial tissue is infiltrated 
by round cells, often in groups. The eonnective-tissue nuclei multiply 
and lead to the formation of new conneetive fibres (p. 88), and, 
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becoming scar-like and eontracting, the shrinkage leads to atrophy 
of the normal elements of the part. Typical instances of this are 
found in the liver and kidney. Such interstitial inflammation of the 
liver is called atrophie eirrhosis, the hepatic cells disappearing as the 
interstitial stroma increases. Similar forms in the kidney give an 
interstitial nephritis with loss of glomeruli and tubules. In the spleen 
the trabeceul® and capsule become thickened. In the intima of vessels, 
in lymph nodes, and the genital organs similar changes oceur, 
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Interstitial hepatitis. Between the acini is greatly increased conneetive tissue, b, Strands of 
fibres between acini. i. The same within the acini, x 50. 


Primary produetive inflammation is not limited to eonneetive tissue, 
for it may involve cartilage, bone, and neuroglia. In the two former 
there may be eireumseribed outgrowths or diffuse selerosis; in the 
nervous system thiekening of the stroma is followed by atrophy of the 
cells and fibres. (See Part IT.) 

Many local outgrowths in cartilage and bone form transitions to the 
striet neoplasms, and can at times be distinguished only by their 
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Papilloma (acuminate condyloma). 
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origin. On skin and mueous surfaces of certain regions, and especially 
where one adjoins the other, many inflammatory lesions are accom- 
panied by elongation of the papille; these grow and divide, while 
their epithelial cells multiply, and thus a cauliflower exerescence 
results, called a fibrous papilloma. (See Chapter III, E.) Among 
such growths the pointed eondyloma may be mentioned, 


D. INFECTIOUS GRANULOMATA. 


The name infeetious granulomata is given to a group of «liseases 
which are due to speeifie organisms and have the tendeney to produce 
numerous small foci of granulation tissue throughout the body. This 
character and the resemblance to certain neoplasms justify the name, 
but they may also appear in diffuse forms. 


1. Tuberculosis. 


Since the diseovery of the tuberele baeillus the signification of tuber- 
eulosis has beeome purely etiological, for it includes all the effects 
produced by the miero-organism. These may be of a vastly different 
nature, but the pathognomonic element is the appearance of more or 
less numerous, small, and eireumseribed nodules, which tend to become 
caseous, These nodules are the site of inflammation, with fibrinous 
or cellular exudate and a varying proportion of cell proliferation in the 
neighborhood. It is an important fact that in these foci the blood- 
vessels disappear early, in part by caseous necrosis. 

A tuberele is a small nodule, at first not visible in the gross, which 
increases to the size of a millet-seed, and is gray and non-vaseular. 
It may lie in normal tissue and project slightly above the cut section, 
and it may be single, conglomerate, or regularly distributed in count- 
less numbers. 

Mieroseopically, the tuberele consists chiefly of cells, among which 
those of granulation tissue oceur. The epithelioid cells are found with 
light nuelei and large, variously shaped bodies, at times with processes. 
The polynuelear giant cells oceur with great regularity, and the nuclei 
are usually arranged about the margin of the cell. Small and large 
round cells are nearly constant, with single granular nuclei, and early 
or late tie polymorphonuclear leueoeytes appear. When the round 
cells are particularly numerous the tuberele is enlled Iymphoid.  Beside 
the cells there is usually a finely retieular fibrous tissue, which eonsists 
for the most part of eoagulum whose appearance indicates the beginning 
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of caseation ; but it includes also an actual reticulum whose fibres lie 
between the cells, and in its nodes there are single cells whose processes 
'adiate into the reticulum. 

The tuberele consists, then, essentially of cells of connective-tissue 
origin, between which leucocytes appear. Where epithelial cells oceur 
there may be proliferation of these also, and of glands. About liver 
tubereles bile capillaries develop, whose lumen is filled with prolifer- 
ating epithelia, and in tubereles of the kidney renal tubes multiply 
similarly. 

Many small tubereles may fuse to. a larger mass. It is characteristie 
of all tubereles that they lack vessels, which accounts for their short 
existence and rapid decay. By the time a tuberele has reached the 
size of a millet seed it presents regressive changes, the commonest being 
caseation. (Figs. 10 and 11.) This begins with a yellow change in 
the middle, while the periphery remains gray. The necrosis is notice- 
able early in the giant cells. Caseation progresses until the entire mass 
is converted into yellow, non-nucleated detritus. 

In many tubereles which grow slowly there is a fibro-hyaline change 
on the edge, by which slender and spindle-shaped cells are arranged, 
often eonceentrieally, about the focus and form fibrous tissue. "These 
cells, like the reticulum in the tuberele, undergo a hyaline thickening, 
as already deseribed in Iymph nodes (p. 70). This fibro-hyaline trans- 
formation extends inward concentrically toward the caseous parts, or 
even permeates the nodule before caseation. This is explained by the 
connective-tissue origin of the cells in tuberele and their power to form 
fibrous tissue. 

When numerous tuberele baeilli enter the lymph or blood stream 
they are distributed to an organ or part of an organ, but entering the 
venous blood they may be scattered over the whole body. Hence we 
observe either partial or general dissemination of tuberele, and the 
latter is called general miliary tubereulosis. This is an acute condition 
which, with the symptoms of general infeetion, may end in death 
within a few weeks, and the bacilli may be found in the blood. 

When but a small number of bacilli settle in an organ the general 
health is but little disturbed, and they have time to develop and infeet 
the adjacent tissues. Thus large solitary or conglomerate tubereles 
may be found which have resulted from the formation of small second- 
ary nodules about the primary focus and final fusion with it. Neerosis 
and easeation convert the whole into a uniform mass. The seeondary 
nodules start by the entrance of bacilli into the Iymph spaces about the 
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first module. Hence they are usually arranged in a ring about it. 
(Fig. 60.) The secondary are called resorption tubereles. The con- 
glomerate forms oceur in the liver, spleen, brain, kidneys, and else- 





 Conglomerate tubercle in the brain. Z,t”. Many small resorption tubereles containing (r) giant 
cells. a. Round-cell infiltration, g. Vessels. 


where. Their growth is slow and they belong to the chronie variety 
of the disease, 


Tuberele baeilli may cause diffuse inflammatory processes of various 
kinds.. With nodule formation there may be serous, fibrinous, or 
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Tubereular uleer of the intestine. a. Mucosa, b Submucosa. c, Muscularis. g Ulcer. 
t. Tubercle in the mucosa. {’. Focus caseating’in the middle. X 12. 


purulent exudation, and between the tubereles a proliferation of con- 
neetive tissue may oceur. In such cases we speak of a tubereulous 
inflammation. Thus simple tubereulosis of the meninges is distinguished 
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from tubereulous meningitis in which there is an exudate, usually 
purulent. The same is true of serous membranes, and in the latter a 
cellular proliferation may take place, as already described (p. 110). 
With either exudative or productive tubereulous inflammation the 
exudate may be hemorrhagie. 

On mucous membranes (Fig. 61), tubereulosis begins as a granu- 
lation beneath the epithelium, causing a marked infiltration of the 
mucosa and elevating the surface. Then the caseous mass breaks 
through on the mucous aspeet and forms the tubereulous uleer, in 
whose edges and base small tubereles and infiltrations are observed 
which break down and enlarge the ulcer. The edge is irregular and 
may be sinuously undermined. 

Pure produetive forms of tuberculosis are found in lymph nodes, 
bones, and joints. Caseous changes are apt to occur early in both 
tubercle and surrounding granulation tissue, at first in scattered areas 
and then spreading. Such processes, however, may heal, as is true 
also of mucous ulcers, healthy granulations forming about the area 
which end in eicatrization, absorption, or caleification. Im some cases 
the young tissue about the tuberele shows a tendeney from the first 
to make scar tissue, and in these favorable cases the caseation may be 
absent or unimportant; this applies to some cases of fungous joints. 

The discovery of tuberele bacilli in certain exudates proves that they 
have the power of causing simple inflammations or those with but few 
tubereles, entirely resembling ordinary inflammations except that 
caseation of the tissue and exudate is liable to happen in time. 
Examples of this easeous inflammation are found in cheesy pneumonia 
and bronchitis, and in papillary caseous nephritis. (Part II., various 
organs. ) 

In cheesy pneumonia we find an exudate in the alveoli, as in other 
pulmonary inflammations, and this undergoes caseation. 

In those cases where the tubereulous inflammation is purulent, as in 
meningitis, bronchitis, and arthritis, the pus eonsists of leueocytes in 
the main, like ordinary pus, and the tissues show necrotie tendencies, 
loss of nuclei, and fragmentation. 

Special forms of tubereulosis are serofula and the pearly disease of 
eattle. 

Serofula occurs especially in early childhood, between the ages of 
two and thirteen years, and affeets the Iymph nodes, especially of the 
neck. These nodes become swollen and hyperplastie in groups and 
undergo fibrous induration or suppuration, in the latter case with 
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obstinate fistule remaining. By progressive involvement of many nodes 
there may be a transition to pseudoleukemia. (See Chapter IIIL., E.) 
Together with the serofulous Iymphomata there are often affeetions of 
the skin, eezema or serofuloderma, chronie catarrh of mucous mem- 
branes, especially of the head, serofulous lips, phlyetenular conjune- 
tivitis, adenoid vegetations in the pharynx, and enlargement of the 
tonsils. These diseased regions correspond to the point of entrance of 
the bacilli, but many infeetive agents may pass through these parts 
without injuring them, and reach the nodes. Thus in the cervical, 
bronchial, mediastinal, and mesenterie nodes, the port of entry is the 
mucosa of the throat, of the lung, or of the intestine, respeetively. 

The relation between serofula and tubereulosis is viewed in different 
liehts, but it is certain that there is a close relation between them. 
Some of the serofulous invasions of the nodes are plainly tubereulous 
for they contain the bacilli, and with many scerofulous children tuber- 
eulosis of bones, joints, and lungs are observed, or miliary tubereulosis 
may eomplicate the case. Hence serofula has been called the tuber- 
eulosis of childhood. It seems, however, as if the relation were more 
indirect. The various additional affeetions of cutaneous and mucous 
surfaces are not essentially tubereulous, and may show no anatomical 
or etiologieal relation to tubereulosis, though other bacteria, as the 
pyogenic, often appear. These facts suggest that serofula is tubereu- 
losis in only a portion of its phenomena, but is rather a congenital 
disposition with a peculiar sensitiveness to infections, especially to 
tuberele. Such a disposition is characteristie of early years and 
markedly so with scerofulous individuals. In many cases the skin 
and mucous lesions are the port of entry for the tuberele bacilli, and 
beeome tubereulous in common with the Iymph nodes. This vulner- 
ability may be explained by peculiarities in the anatomical construction 
of the patient, as looseness of the submucous tissue, Iymph stasis, and 
ease of inception of bacterial products. 

The pearly disease of cattle is accompanied by the formation of large 
eonglomerate nodules resembling sarcoma, in various organs, having 
but little tendeney to spread through the body, extending locally very 
slowly, and mieroseopieally eonsisting of epithelioid, giant, and white 
cells, with some fibrous elements. They regularly caseate and caleify. 

The further eourse and results of local tubereulosis are very mani- 
fold, depending upon whether the focus caseates or becomes hyaline 
and fibrous. By the latter change obsolete tubereles and scars are 
formed which bring no danger to the adjacent or distant tissues. 
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Small caseous foci may be absorbed when the baeilli present are dead, 
or lime salts deposit in them and a fibrous capsule forms. 

With rapid inerease and widespread caseation the softening and 
liquefaetion lead to the formation of large cavities, in spite of some 
fibrous proliferation in adjacent parts. The wall of the cavity breaks 
down, and thus it enlarges; its eontents are turbid, yellowish, and 
purulent. Small cavities may be encapsuled and even healed by 
resorption. (See Chapter IX.) 

A small tubereular focus without infection of the immediate vieinity 
may remain a long time as a ‘“ latent’’ tubercle, but at any time a 
local or general invasion may proceed from such a focus. Generally 
the latent form lasts for years as a fibrous or ealeified nodule and its 
bacilli die. Im tissues entirely fibrous and scar-like or caleified, no 
living bacilli are found, and inoeulations of animals with such material 
remain negative, while from caseous foci infeetion is always possible. 
Hence tubereulosis is curable, and at times heals spontaneously. The 
remains of tubereulous colleetions in the lungs are frequently an 
accidental find at autopsies after death from other causes. Tubereu- 
lous disease of nodes, bones, and joints, and lupus of the skin, may 
also heal without assistancee. Asa general rule, it may be stated that 
healing oceurs in tubereulosis earliest in the organs most often affected. 

Spread of the disease from a primary focus oceurs by contact or 
metastasis. Contact infeetion is observed on the surface of hollow 
organs or cavities. Thus tubereles are disseminated over wide areas 
when a softening focus empties into the pleura or peritoneum, or 
when the renal pelvis is affeeted and the urine carries bacilli to the 
ureters and bladder, and very commonly in the bronchi when a cavity 
empties into one and the infeeted sputa are drawn into the fine twigs 
of other bronchi. Pulmonary tubereulosis often exactly follows along 
the distribution of bronchi. Similarly passage of infeeted sputa over 
the laryngeal surfaces or the intestinal mucous membrane infeets these 
places. 

Bacilli of tubereulosis may enter the blood direetly through the 
vessel wall, when a nearby focus attacks it and the softened matter 
empties into its lumen. This may happen with caseous nodes and 
from other tissues. Frequently, with general miliary tubereulosis, 
large nodules or plaques of caseating tissue are found in the venous 
walls, which pour baeilli into the blood. The effeet varies according 
to the vessel entered. If an artery, the bacilli are confined to its dis- 
tribution, where they form new tubereles, or with detritus embolism 


PROGRESSIVE PROCESSES. 129 


may be observed. Ifa vein, a much wider dissemination oceurs, and 
tubereles are found in many organs, and general miliary tubereulosis 
develops with large numbers of bacilli. Tubereulous lesions of the 
cardiae valves, endocardium, or aorta cause similar invasions. When 
a focus empties into the thoracie duet the result is as with veins. 
Such lesions of the duct or of large veins may be found after careful 
search in most all cases of general miliary tubereulosis. 

With local ehronie and subchronie tubereulosis, as well as for 
general dissemination, the lymphatics play an important part. Spread- 
ing through these the resorption tubereles already mentioned are 
developed, as well as the discontinuous advance seen especially in the 
Iymphaties of the mesentery, retroperitoneal tissue, pleura, and Jungs. 
In the walls of the Iymph vessels there form series of small nodules 
arranged like a string of beads. 

All investigations agree in characterizing tuberculosis as an infeetious 
disease exelusively produced by a specific and distinet baeillus. 
Inoeulations in the anterior chamber of the eye, in the blood, a body 
cavity, under the skin, or into the intestine by feeding experiments, 
produce tubereulosis in various animals; and different tubereulous 
products, as from diffuse cheesy inflammation, or tubereles in the striet 
sense will cause such results when inoculated. This demonstrates that 
all the varied lesions belong to a single etiological factor. While the 
method of entry in all cases is not clear, it is certain that the lungs 
are the usual site of invasion. 

The common observation that tubereulosis affeets those whose 
parents were tubereulous has led to the supposition that the disease 
might be direetly inherited, entering the ovum with the spermatozoön 
(conceptional or germinative infeetion), or coming through the blood of 
the mother and the placenta to the fetus (intra-uterine or placental 
infeetion). As tuberele bacilli have been found in the semen of patients 
with normal testes but suffering from phthisis, it was thought that such 
germinative transfer of the disease might oceur as with syphilis, which 
can pass from father to child without infeeting the mother. But it 
is still questionable whether tuberele bacilli may accompany the 
spermatozoön into the ovum, and also whether such an ovum could 
develop. 

The idea of direet inheritance receives apparent support from the 
fact that parental disease can be discovered in one-third to two-thirds 
of all eases, and the possibility of bacilli passing from the placenta to 
the fetus cannot be denied. Congenital tubereulosis has been observed 
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in animals, and in the organs of a human fetus whose mother died 
with general miliary tubereulosis it was proved that tuberele baecilli 
existed. Cases in which tubereulosis developed a few weeks after birth 
have also been regarded as proof for inherited disease, their cogeney 
as proof diminishing as the period after birth inereased. But such 
early manifestation of the disease and proved congenital tubereulosis 
are very unusual in both men and animals. In the Berlin slaughter- 
house during a year it was found that 1.8 per cent. of cattle were tuber- 
eulous, but only 0.009 per cent. of the calves, which seems to prove 
an infeetion later than congenital; and statisties of human tubereulosis 
show that the disease begins more commonly in the second and later 
years, and that even in advanced age fresh infeetions are not unecommon. 
The opinion that most tuberculous infections are inherited can be 
accepted only if the additional hypothesis is correet that the bacillus 
may remain for an unlimited time in the body, unchanged and causing 
no lesions. It is true that a tubercle may be latent for years and at 
last heal, but that bacilli remain virulent in the body for one or two 
decades, causing no lesions, and after that produce tuberculous dis- 
orders, is a supposition contradieted by all experience, the fact being that 
a bacillus either causes pathological processes in the body or itself dies. 

Granted that infeetion oceurs in extra-uterine life, we must assume 
that the bacilli enter the body from the environment, inhaled in the 
air or swallowed with food or otherwise. The commonest source of 
infeetion is the sputum of patients, especially those with cavities, which 
lies where ejected and becomes a source of danger for others. The 
food most often introdueing the bacilli is the milk of cattle with pearly 
disease, affeeting the udder and other organs. The flesh of such cattle, 
usually eaten cooked, is far less dangerous, for inoeulation with muscle 
from tubereulous cows reproduces the disease only when the muscle 
is extensively infected. 

Not all tissues are equally sensitive to the bacillus. The skin may 
present lesions which usually remain local and tend to recover, as dis- 
section tubereles, serofuloderma, and lupus. Cireumeision as practised 
by the unelean, the operation wound being sucked by the mohel, may 
ba followed by general infeetion from his sputum, but the subeutaneous 
tissue is the point attacked. Tuberele bacilli cannot enter the unin- 
jured skin, as many bacteria can. Probably the firmness of the skin 
and its variations in temperature explain its partial immunity. 

The respiratory organs are the point of attack in the majority of 
eases, especially the apices of the lungs and afterward the lower lobes. 
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This does not prove that the lung is necessarily the point of entry, nor 
that the bacillus was inhaled, for in all cases the lungs show a disposi- 
tion to tuberele formation. Latent or healed foci in the apices is a 
common lesion accompanying death from non-tubereulous disease. 
The location of the lesion in the apex of the lung may be due to the 
relatively slight movement and ventilation of this region during breath- 
ing, together with anemia and presence of dust partieles. In animals 
the apex is not specially attacked, the posture and eireulation of the 
animal differing from those in man. 

Although the lungs are specially liable, the bacilli may pass through 
them and attack a bronchial node, and this is found in children as a 
focus of latent tubereulosis without lesion of the lung. Mediastinal 
and other nodes may be affeeted. By metastasis the lungs are fre- 
quently involved from other organs. The opposite is even more true, 
tubereulosis starting in the lungs and then invading other organs. 
The pleura is commonly involved, less often the vertebre, ribs, and 
diaphragm, and by contact the larynx and trachea beeome tubereulous. 

The mucous membranes of the upper respiratory and alimentary 
tracts have but little tendeney to tubereulous disease, and the serofulous 
affections met with here are not malignant. But these regions serve 
for the entry of baeilli into the Iymphaties, especially the follieles 
of the tonsils, tongue, and pharynx, which may themselves remain 
unaffected. 

The normal seereting stomach does not prevent the passing of 
baeilli to the intestine, but seldom itself becomes diseased. In the gut 
the lower portion of the ileum and the cecum are specially liable to be 
attacked, and the Ilymphoid tissue is eommonly involved first. Intes- 
tinal tubereulosis may be primary or may follow swallowing of sputa. 
In adult patients intestinal lesions eomplicate tubereulosis in 70 to 80 
per cent. of all cases; in children the figure is about 38 per cent. The 
mesenteric and retroperitoneal nodes may be involved without intestinal 
lesions. When all the abdominal nodes are tubereulous the disease is 
ealled tabes mesaraica. The peritoneum is invaded either from the 
intestine or pelvie organs, from the pleura, or through the blood. 

In the kidney miliary tubereles from the blood are not unusual. A 
special form of renal tubereulosis results from extrusion of the baeilli 
through the tubules, the large eolleeting tubes in the pyramids being 
first involved, and then the whole pyramid and eortex. Baeilli in the 
urine may infeet the bladder, epididymis, and other genital organs, 
and primary disease in them may secondarily invade the kidneys. 
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Bones and joints are infected through the blood. 

Tubereulosis is one of the commonest diseases, about one-seventh of 
all deaths being due to it. Its morbidity is even higher, for statisties 
indicate that in large eities 40 to 50 per cent. of all eadavers show 
fatal or accompanying lesions of a tuberculous nature, excluding 
nursing children, and that 25 per cent. of patients dying from other 
diseases have healed or latent foci. Children’s hospitals of large eities 
give 30 per cent. of deaths from serofulous disorders and 18.8 per 
cent. of aceidental tubereulous lesions. The disease is least common 
in the first year, occeurs in high percentage from two to six years, 
diminishes from seven years to puberty, and of the later years from 
fifteen to thirty furnish the most cases. If maeroscopical lesions alone 
be not considered, but all cases be subjeeted to a careful-search for 
tubereulous processes, the figures are much higher ; thus in one series 
of 500 cases 97 per cent. revealed signs of tubereulosis after diligent 
search. This means that practically every human being takes in the 
bacilli, but in most there is no further result. The percentage of 
lesions is less and the disposition is greater with the first years of life, 
and the disposition is less but the lesions more frequent as life advances, 

As far as the various organs are concerned, a scale of liability to 
tubereulous lesions might be made as follows, the less immune first: 
lung, Iymph nodes, intestinal mucosa, skin, central nervous system, 
museles. 

The general exposure to tubereulosis raises the question why every- 
body is not infeeted ; for even among those specially oceupied with the 
disease, as nurses and physicians, many escape, while certain trades 
are peeuliarly attended by the danger. It is evident that mere juxta- 
position of the bacilli and a human being is not enough; there must 
be conditions on the part of the patient and upon the part of the 
bacillus, for the human body does not act like a lifeless culture medium, 
but reaets to the presence of the germ, and may even control small 
infeetions. 

The conditions affeeting the development of the bacillus are, first, 
relatively large numbers; second, virulence ; and third, a long enough 
stay in the body. Against the latter there are proteetive agencies. 
Bacilli in the inspired air may be arrested in the labyrinthine passages 
of the upper respiratory traet, so that but few actually reach the lung. 
The eiliated cells of the air passages keep up a movement which carries 
small partieles outward. If the bacilli reach the lungs, unless viru- 
lent they may be destroyed. Inhalation experiments on animals, in 
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which eountless numbers of baecilli are inspired and swallowed, do not 
in the least represent the actual conditions of human infeetion. 
Experiments with but few and weakened bacilli in the atomized Huid 
show that infeetion is less certain and takes longer to develop in pro- 
portion to the dilution, though the boundary beyond which it eeases 
to oeeur cannot be exactly determined. Baeilli may remain dried 
from six to nine months and still develop in the right conditions, but 
they have lost in virulenee. Tubereulous material from different 
sources may act differently, and in any case the immunity of the sub- 
jeet must be considered. Thus it is elear why only a portion of the 
human race should be diseased by tuberele bacilli, in spite of their 
general distribution. 

On the part of the receiving organism we notice in the majority of 
the cases an inherited disposition, or a weakness of body formation 
(phthisical habitus), or in later life there has been exposure to injuries 
of the lungs, as from inhalation of dust. The bodily formation which 
facilitates infeetion is known as individual disposition. With no such 
disposition a strong constitution may be overwhelmed by enormous 
numbers of bacilli; with it, however, fewer bacilli may cause some 
lesions. 

Relative immunity of a portion of an organ is seen frequently in the 
lung, where we must assume that all parts are entered by bacilli, and 
yet only the apex may become diseased and the lower lobes escape. 
Apical healed lesions show the power of the organ to overcome the 
bacteria in favorable conditions. 

Regarded from the point of view suggested above, we can refer all 
cases of tubereulosis to one of the four following groups: 

1. Infection without Individual Disposition. A strong organism 
may be overwhelmed by numerous virulent baeilli, or with fewer and 
weaker germs the disease remains local and tends to heal. 

2. Infection of Individuals with Inherited Disposition. In one- 
third to two-thirds of all cases a history of inheritance can be gathered 
or expresses itself in the phthisical habit of body—shallow and narrow 
thorax, sunken supraclavieular and infraclavieular foss®, long, slender 
neck, imperfeetly developed fat and museular tissue. Children with 
this disposition who live with tubereulous parents are specially 
exposed. 

3. Infection with Acquired Disposition. (reneral body weakness 
from imperfeet nutrition or conneeted with disease (as (diabetes), 
together with unhygienic influences, as in certain trades. 
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4. Infection with the Disposition both Congenital and Acquired. 
A weak body further weakened by various oceupations and other 
injuries. 

Lupus. This disease of the skin and certain mucous membranes 
is etiologically tubereulosis, but anatomically a peculiar variety of the 
disease. On the skin it begins with the appearance of small pinhead 
nodules of light or brownish-red color, but little prominent over the 
surface ; later on they project more, and reach the size of a pea, or fuse 
over a wide area. Microscopically they consist of granulation tissue 
with giant cells, which has a stronger tendeney to form fibrous tissue 
than to caseate, but they may contain products of necrosis. They 
begin with the gathering of round cells under the epidermis, then 
involving the latter, and ending in its desquamation. The epithelial 
cells soon show an active proliferation, as also the cells of the sweat 
and sebaceous glands, so that atypical colleetions of these cells may be 
found as in wound-healing (p. 93). New nodules form, and so the 
disease spreads. 

The external appearance varies according to the excess of one or 
the other pathological changes, and hence we distinguish Zupus hyper- 
trophieus, with profuse granulation tissue and thiekening of the skin, 
as in elephantiasis; Zupus exfoliativus, with great desquamation ; lupus 
erulcerans, accompanied by destruction of the nodules and sharply 
margined, shallow, roundish uleers, commonly covered with erusts; 
and lastly, Zupus erythematosus, broad, flat infiltrations without ulcers 
and of pronounced red color. 

Uleers in Jupus have a chronie course and but little tendeney to 
heal, and they may greatly distort the part attacked, as the face. The 
chief sites of the lesion are the cheek, nose, forehead, upper lip, 
and external ear; it may oceur on other parts, and from the skin 
it may invade the mucous membranes, as of the lip, palate, and 
larynz. 

Primary mucous affeetions are very rare. On the mucosa the lupus 
lesion is not so much a eireumseribed nodule as a diffuse infiltration 
with uneven, gray granulations. Ulcers with large and deforming 
scars may be found also on mucous surfaces. 

The course of lupus is always chronie, and changes with the appear- 
ance of new nodules, destruction of tissue, and scar formation. In 14 
per cent. of the cases internal tubereulous lesions also oceur. The 
skin disease probably has a hematogenie origin, for by inoeulation of 


the skin its lesions can not be reproduced. 
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Scrofuloderma is a disease of the skin which also presents nodules, 
and these may break down and form uleers. The nodules when con- 
fluent result in large ulcers, often with partial eicatrization. 


2. Syphilis, 


This disease, like tubereulosis, appears in various anatomical forms ; 
as eireumseribed new formations, as less sharply limited granulation 
tissue which has some neoplastic characters, or as diffuse processes, 
partly hyperplastie, partly inflammatory. The anatomical lesions are 
the effeet of a specific virus not yet recognized, but probably a bac- 
terium. It belongs among those parasites which exist only in the 
living body, and cannot last any time outside of it. The infeetion in 
the majority of cases occurs through sexual intercourse ; it may, how- 
ever, follow the use of infected surgical instruments and household 
utensils, vaceination, wound infeetion, and, on the nipple, suckling 
of a syphilitie child by a healthy woman. 

At the point of infeetion there develops, after three or four weeks, a 
primary lesion. This is found on the prepuce, the frenum, coronary 
suleus, or labia as a flat papule; on a mucous surface a herpes-like 
vesiele forms, and by its rupture reveals a small erosion. The 
papule on the skin shows a superfieial ulceration without much secre- 
tion. The tissue about the primary sore becomes hard, making the 
initial selerosis. As the induration increases with the ulceration there 
is formed a hard or Hunterian chanere. This may heal after a short 
time, with or without a scar. Almost always the initial lesion is 
single, and, as stated, may oceur elsewhere than on the genitals. It 
consists of a granulation tissue, which is dense and shows colleetions of 
small round cells, especially about vessels. 

Soon after the chanere forms the nearest Iymph nodes, as the 
inguinal, swell, forming a hard bubo, due to the absorption of the 
virus through the Iymphaties. The poison passes the nodes easily 
and is then distributed over the whole body, causing many skin erup- 
tions, and ushering in the seeond stage of the disease, or constitutional 
syphilis. This happens six to seven weeks after the primary sore. 
The lesions of the secondary period are commonly of an exudative, 
inflammatory nature, with a macular, papular, or pustular exanthem 
on the skin and mucous surfaces. Bones which lie elose under the 
skin, as those of the skull and legs, are apt to have an inflammation 
of their periosteum. All these lesions are relatively benign, and heal 
without deep injury to the tissues. Among the peeuliarities of 
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secondary syphilis may be mentioned the broad eondylomata and their 
appearance on the mucous surfaces as mueous patches. They are 
made of young granulation tissue, rich in cells, which eauses localized 
infiltration and swelling of the papillary layer. Broad condylomata 
are usually found where two skin surfaces are in apposition, and are 
due to local infeetion by syphilitie seeretions, and not, as the skin 
lesions are, to transport of the virus through the blood. They are 
especially common on the genitals, the labia, eontiguous parts of the 
thighs, the anal furrow, the serotum, and posterior aspect of the 
penis. The papille enlarge in groups, increase greatly in size, and so 
present broad, elevated surfaces whose epithelium is macerated and at 
last exfoliates ; hence the condyloma is moist, with thin or purulent and 
very infeetious secretion. They may also be destroyed by ulceration. 
The mucous plaques are common where skin and mucous membranes 
merge—on the inner side of the prepuce, the inner surface of the labia, 
the portio vaginalis, the mouth, and the larynx. They are made of 
swollen papille, with thiekened and opaque epithelium of a gray 
or white color, often confluent to large, flat elevations; with loss of 
epithelium and erosion they become red. 

The third stage, or late syphilis, follows the secondary after a vary- 
ing time of lateney, and is characterized by deeper lesions, which, if 
they heal, leave severe eicatrieial deformities. 

The gumma or syphiloma is a mass in the tissues, but little promi- 
nent, infiltrated with round cells, and either lobulated or flat. When 
fresh it is soft and gelatinous, gray to grayish-red, at times almost 
slimy. In size it varies from a size so small as hardly to be visible 
to that of a walnut or larger. Histologically it consists of granulation 
tissue in which the fixed and the endothelial cells ‘proliferate and 
make for the most part large epithelioid cells, and among these are 
many round cells and leucocytes. When older the gumma is dense, 
dry, pale, and made up of fibrous strands, and in the middle portions 
there is apt to be yellow and firm easeous material in masses with 
irregular borders. The denser consistence of the caseating gumma, 
eontrasted with the tubereular nodules, is due to the greater amount of 
fibrous tissue in the former. Even when the area is wholly easeous 
fibres may still be found in it. Surrounding the focus there is a zone 
of fresh granulation tissue. By the penetration of this and the resorp- 
tion of the mass it may heal with large scars, which by contraetion 
markedly diminish the original focus and appear as depressions with 
radiating fibrous strands on the surface of the organ. These are 
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typically seen in the liver and some other organs. In the central 
nervous organs the fibrous scars are not so often produced. 

With incomplete resorption there remains in the middle a certain 
amount of caseous matter, and when this is superficial, so that its dis- 
charge oceurs, there remains a deep ulcer, which may tend to rapid 
advance in all direetions, or be serpiginous. Healing and scar con- 
traetion indent the surface. Gummata are found in the liver, brain, 
meninges, skin, mucous membrane, testes, bones, and periosteum, and 
the walls of vessels of large and middle calibre. 

Beside the tumor-like growths of syphilis there may be diffuse forms. 

The gummatous process may apparently infiltrate an organ or spread 
as a flat mass which has no sharp limits, but caseates here and there. 
This is called gummatous inflammation. It ends as a thick and dense 
scar, with great contraetion. A process of this kind may combine 
with true gumma. An exudative inflammatory lesion, fibrinous or 
purulent, is rare in syphilis, but has been observed. 

Diffuse syphilitie inflammations of indefinite form oceur eongenitally 
in the lung and the liver. They affeet the stroma chiefly, and are 
produetive, with accompanying exudative lesions in the lung. 

The lesions of tertiary syphilis are not constant, but appear only in 
a certain number of the infected, and a sharp boundary between the 
two stages is not always possible to trace. 

Although one attack of syphilis usually makes the patient immune 
against others, new infeetions do oceur as great rarities. 

Syphilis is both direetly contagious and hereditary, and in the latter 
case both conceptional and intra-uterine inheritance are assumed to 
oceur. Syphilis may affeet the child of a syphilitie father without 
infecting the mother; but, euriously, such mothers eommonly are 
immune against other syphilitie attacks. Placental infeetion is eertainly 
common, the fetus being invaded from the maternal syphilitie blood 
through the placental vessels. Very often the result of this is death 
of the fetus—two-thirds of all abortions, premature and still births 
being referable to syphilis. i 

The heredity of syphilis is conneeted with the second stage; the 
lesions of tertiary syphilis are neither contagious nor transmissible. 
The virus apparently lessens. in power spontaneously, and sooner in 
the man than in the woman. At first there is abortion, or a dead child 
is born, then a living but weak child, with the signs of eongenital 
syphilis; later on healthy children may be born, 

With eongenitally syphilitie births there are no constant changes 
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in the placenta. There may be thiekening of the villi, obliteration 
of the vessels, gummata, or selerosis, or none of these. The child 
may show no symptoms until after the lapse of days, weeks, or, rarely, 
the first three months. In other cases it is syphilitic when born. 
This is manifested as a symmetrical pemphigus, often found on the 
hands and feet, paronychia, or coryza. In the liver there may be 
diffuse hyperplastie eirrhosis, gumınata, and fatty infiltration. The 
kidneys show infiltration of the cortical vessels. The spleen is con- 
stantly large. The thymus may show multiple abscesses (Dubois’ 
disease) or induration. Syphilitie osteochondritis (see Chapter XIII.) 
is commonly present in some degree. The umbilieal vessels are usually 
thickened. Syphilis tarda, which appears much later, is either an 
exacerbation of an hereditäry affeetion or the result of new infection. 


3. Glanders. Farcy. 


This disease is caused by a specific bacillus (see Chapter V.), and 
is characterized by rapidly ulcerating nodules or diffuse infiltratious. 
It occurs spontaneously in the horse, and may attack man. Its course 
may be acute or chronie, and there are two forms of the disease, the 
infiltrating and the nodular. In the latter there are nodules which 
rapidly break down in the mucosa of the nose, the lungs, and other 
organs, as also in the skin, museles, and bones, and these are made 
up of granulation tissue; by their fusion and ulceration large defects 
may follow. Infiltrating glanders, of more chronie type, is accom- 
panied by massing of round cells in the respiratory mucosa, in the 
skin, and subeutaneous tissue, and these imperfeetly eireumseribed 
areas break down, and either heal slowly, with scars, or change into 
a tissue which resembles sarcoma ; pneumonie infiltrations may break 
down and enter the bronchi. 

In man the disease oeeurs as a pyemie general infection, with devel- 
opment of nodules in the skin, which ulcerate after a pustular stage. 
Multiple hemorrhagie abscesses are found in the muscles, phlegmons in 
the subeutaneous tissue, and embolie foci in the lungs and other organs. 

Formerly the lesions of the respiratory mucosa were grouped as 
glanders, those of the skin as farey ; both are due to the baeillus 
mallei. 


4. Lepra. Elephantiasis Grecorum. 


Leprosy is characterized by formation of nodules which are larger 
than those of lupus, more prominent and softer, and may be confluent. 
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They oceur especially on the face, about the forehead and eyebrows, 
nose, ear, lip, and scalp. The skin of the face may thieken as in 
elephantiasis. The nodules break down and form uleers, which leave 
scars when they heal. 

Beside the skin lesions, the peripheral nerves may be affeeted, pre- 
senting nodes and spindle-shaped thiekenings. Corresponding trophie 
disorders oceur on the skin, as pigmentation, loss of hair, and ulcers. 

Mieroscopically the lepra nodule is made of soft, cellular granula- 
tion tissue, without giant cells; within the cells the lepra baeillus is 
found. The nerve lesions start from the fibrous tissue of the trunk. 
Lymph nodes swell, and nodules are found in the testes, liver, bone 
marrow, and rarely on mucous surfaces. 

The disease is endemie in regions of Spain, Italy, Turkey, Asia, 
and the Hawaiian Islands. It appears, as a rule, between the ages of 
twenty and forty years, and is slightly eontagious. 


5. Actinomycosis. 


This disease is common in cattle, and is due to the ray fungus (see 
Chapter V., A.), which makes sareoma-like foei of granulation tissue, 
especially about the mouth, as in the jaw or tongue, the Iymph nodes 
of the neck, the lungs, vertebr&, and, less often, in other parts. In 
the jaw there may be tumor masses which are miliary, but by fusion 
make large nodules, consisting of fibrous or cellular granulation tissue, 
softening in the centre and then expressible. On seetion the tissue is 
spongy and eroded. In the nodules there are small granules, like 
sand, of a sulphur-yellow color, made up of the fungus. Im man, 
where it is rare, the disease presents no such tumor-like masses, but a 
diffuse and quiekly ulcerating infiltration, especially about the mouth, 
jaws, and mediastin.. The foci may open externally by fistule. 
Among such cases some attacks of angina Ludoviei may be included. 
Less often actinomyces foei are found in the lung, intestine, or brain. 
Metastases may occur. The infeetion results probably from food or 
through the air passages. In the uleerated areas foreign bodies, such 
as portions of vegetable matter, may be found. 

The rare disease called rhinoscleroma is an affeetion of the skin 
which may attack the mucous membranes of the head. It eonsists of 
a marked cellular infiltration of the eutis and papillee, which results in 
cieatrieial eonneetive tissue. 

There are, lastly, several granulomata which are mainly composed 
of Iymphoid tissue, and affeet the Iymphaties. To the infectious 


140 GENERAL PATHOLOGY. 


members of the group belong typhoid infiltration of the intestinal fol- 
licles and nodes, many infeetions oceurring in animals (pseudotubereu- 
losis), and probably leukemia and pseudoleukemia. 


E. TUMORS. 


The word tumor formerly meant any eireumseribed swelling of a 
part, produced in various ways. Better knowledge of inflammation 
has led to the exelusion of swelling due to exudation, and now tumor 
or neoplasm refers to the local swellings of organs which are due to 
tissue newly formed in loco. Hiypertrophy and retention of secretions 
are also exeluded, though a neoplasm may beeome eystie, 

The real neoplasms or proliferation tumors follow the laws of growth 
which apply to inflammatory and hyperplastie formations, inereasing 
by cell multiplication, with the aid of increased blood supply, and 
transitional tissues between those already differentiated are found 
in the connective-tissue group. Tumors develop from the cells of the 
body, and are not foreign in that sense, There are no speeifie tumor 
elements—as, for instance, with careinoma; here the cells are but 
proliferatedl epithelia—but there are several peeuliarities which dis- 
tinguish tumors from other tissues and justify their consideration by 
thenselves. 

When a proliferation of cells oceurs at any place, ending in large 
quantities of young tissue, the immediate neighborhood of the primary 
focus may act similarly, and thus the new-growth inereases over large 
regions by apposition of new and similar masses; or the proliferating 
cells of the primary focus inerease without involving adjacent parts, 
and the growth enlarges by central or ewpansive development. The 
first is the rule with inflammatory tissue increase ; both processes may 
be found with tumors, but the second is typieal. Thus interstitial 
inflammation of the liver involves the stroma more and more, young 
eonneetive tissue forming as new portions of the stroma are attacked. 
With ehronie eatarrh of mucous surfaces proliferation of glands oceurs 
over large stretehes, for the neighboring parts are more and more 
involved in the reaction. 

With tumors the case is different. Careinoma of a mucous mem- 
brane causes proliferation of the epithelia. On the edges we see 
adjoining glands in similar proliferation, and the process spreads in 
this way, the tissues Iying nearest beeoming like the tumor, and then 
part of it (appositional growth). But the eareinoma involves the sur- 
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face and makes prominences on it, and also attacks deeper parts under 
the mucous membrane. In the latter case it is not involving adjacent 
parts, but the original tumor elements make others out of themselves, 
and these penetrate other tissues (central or expansive growth). The 
near-by epithelial cells may not show any modification into cancer cells, 
but simply suffer death, so that the same tissue outside of the part 
attacked may remain free from the disease. This is true also of sar- 
eoma. Thus with sarcoma of the dura which perforates the eranial 
bones, it is not the periosteal cells which proliferate externally, but 
sareomatous eells from the dura which have made their way out. In 
eertain ovarian tumors after the entire tissue of the ovary has been 
destroyed the growth eontinues until an enormous mass is attained, 
and the same is observed with polyps of myomatous nature which are 
attached to the site of origin only by a slender pediele. Many tumors 
thus grow without apposition, but their immediate neighborhood suffers 
pressure atrophy. These prineiples apply, although from the first 
there may be multiple tumors, or large surfaces may be infiltrated, 
or the tumor may start in inflammatory and hyperplastic prolifera- 
tions. 

The power of unlimited growth implies great additional energy of 
proliferation acting eontinuously, of which inflammatory and hyper- 
plastie lesions give no examples. Granulation tissue ends in a scar 
at last; a sarcoma persistently inereases—that is, the physiologieal 
eonclusion of the process is absent with the neoplasm. In addition, 
the tumor is peculiar in its ability to reeur. When a tumor is removed, 
if but a small portion of it be left, this may reproduce it and reach the 
original size. This is called continuous recurrence. 

Neoplasms behave as something foreign to the organism and to the 
tissues in which they start, and have apparently an independent exist- 
ence. They present nodules in the tissues or projeetions from surfaces, 
sessile or polypoid, tuberous or fungous, and at times they are papil- 
lary or dendritice. The independence is less evident when the neoplasm 
is a diffuse thiekening, except that it is apt to vary from normal tissue 
in color, structure, and density. Where the corresponding cells nor- 
mally have a distinet funetion this is lost in the tumor formed from 
them; hence the young cells of an adenoma do not furnish a secretion, 
and muscle cells in a myoma are not contractile. "There is at times a 
striking independence of the general bodily eondition, for depressed 
vital powers do not lessen the growth of the tumor ; it can increase as 
long as it remains in the body. 
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The independence is expressed also as an aggressive relation to the 
surroundings even in the case of benign tumors, which may penetrate 
and grow in adjoining tissue, their growth being at the cost of the 
healthy cells. Transplantation experiments of small pieces of tumor 
have shown the power of eontinuing and sometimes of growing in the 
new site ; so epithelial tissue with a portion of connective tissue attached, 
and bits of glands, may take root and form eysts when transplanted, 
The elements of malignant neoplasms have a far greater power of 
existence. They send processes into the adjacent tissues, penetrate, 
and possess them, thus giving rise to what is ealled infiltrating growths. 
Hence a tumor may reach a tissue entirely foreign to itself, and lying 
in such a foreign place it is called heterotopous. Thus epithelial 
growths invade the museularis of a mucous membrane. 

The tumor invades also the neighboring Iymph spaces and blood- 
vessels, and thus there is opportunity for smetastatie transport of 
loosened portions. The further development of such particles follows 
the laws already noticed, and spreads along blood or Iymph channels. 
Often the metastasis appears in the nearest nodes, or there may be a 
regional spread against the Ilymph stream. 

The structure of tumors may correspond to that of the tissue from 
which they start, or be wholly atypical, with all transitions between. 
Two great divisions of neoplasms are made from this point of view. 
All tumors in which the original structure may still be recognized are 
called homologous, and those in which it has departed from normal 
structure are heterologous. 'Thus a fibroma is homologous, for it repro- 
duces fibrous tissue; so also a myoma or an adenoma reprodueing 
muscle or gland tissue. 

Heterologous tumors may vary atypieally in form, number, or 
arrangement of the cells. When the cells start from eylindrical 
epithelium and become irregular in shape, or from squamous epithelia, 
and lose this character, the variation is in the form of the cells. When 
the cells of a malignant tumor break through the membrana propria 
and grow into the connective tissue in an atypical place the variation 
is in the arrangement of the cells. When a conneetive-tissue tumor 
shows persistent cell proliferation far beyond the normal cell richness 
of the part, so that the pieture is more nearly that of embryonal con- 
neetive tissue, the variation is in the number of the cells. At times 
the heterologous growths vary in more than one of these directions. 

Like other tissues, the neoplastie suffer regressive changes, but such 
metamorphosis seldom leads to the disappearance of the tumor. The 
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commonest of these changes are neerosis, fatty and hyaline degenera- 
tion, pigmentation, and caleification, while many tumors uleerate, 
with putrid seeretions, 

According to the variety and energy of growth, recurrence, and 
metastasis we deeide the practical question of a tumor’s malignaney. 

Benign tumors mechanically push aside the surrounding tissues and 
remain distinet from them; malignant growths infiltrate and destroy 
them. Extirpation of the latter is very difheult, for they permeate 
the vieinity in all direetions, and bits of these processes may be left to 
cause a continuous recurrence. The growth-energy of a tumor coin- 
eides with its richness in cells, and hence the prognosis depends on 
the same feature. The richer a tumor is in cells the softer it usually 
is, and from its eut surface a fluid can be seraped, made up of fluid and 
cells. Soft tumors allow partieles to break off and be carried else- 
where. Heterotopous tumors are malignant in so far as they invade 
tissues foreign to them. The worst effeets of tumors are included 
under metastasis, for thus distant parts or perhaps the whole body 
may be invaded. When the tumor grows from adjacent nodes after 
extirpation of the primary, this is called recurrence by transplantation. 

Many tumors have an apparent effect upon the general health, 
weakening it by taking its fluids for nourishment, as a parasite may. 
Tumors of the alimentary canal may lead to diminution or cessation of 
the supply of nourishment. If combined with ulceration and foul 
secretions, resorption symptoms may result. Thus in various ways a 
eachexia may arise, 

The internal peeuliarities of tumors, which presuppose an internal 
disposition and can not depend upon outside influences, make a third 
variety of recurrence possible. When, in spite of complete removal 
of a tumor from its site of development, after a period of time a new 
and similar tumor forms, without portions of the primary one being 
left in the scar, and hence only the local disposition to tumor forma- 
tion has persisted, the new-growth illustrates regional recurrence. 

All the expressions of malignaney appear earlier if the growth 
of the tumor is rapid, if the vieinity is involved, and if Iymph nodes 
are attacked. As a rule, malignaney belongs to the heterologous 
neoplasms. 

Beside the eachexia and the possible sepsis from ulceration, we must 
eonsider the reaction of the different organs and the disturbance of 
their functions. Tumors of the brain in all eireumstances are of bad 
prognosis from their situation ; those of the stomach interfere with 


144 GENERAL PATHOLOGY. 


nutrition. Many tumors have a specially pronounced malignaney, as 
the pigmented sarcomata. Similar tumors vary in different places, 
Adenoma of the mucous membranes acts differently from adenoma of 
the large glands, because the former leads so often to careinoma ; and 
certain giant-celled sarcomas of the jaws (epulis) are usually benign, 
though elsewhere the same tumor may be malignant. : 

As members of the progressive group of lesions, tumors form the 
highest grade of the series, which includes chronie inflammations 
with persistent cell multiplication, and the idiopathie hyperplasias, 
like lipomatosis, with atrophy of other tissues (p. 103). The char- 
acteristie qualities which distinguish tumors are mainly two. In the 
first place, the cells alter their form and lose their normal characters 
more or less completely, so that they cannot be recognized as deriva- 
tives of special differentiated tissues. Thus a return to a more primi- 
tive type is seen when flat or eylindrical epithelia make the atypical 
cells of carcinoma, or cartilage cells beeome sarcomatous. Secondly, 
the cells alter their nature so much that they may penetrate tissues of 
other structures and increase in them, and thus epithelia may be found 
in connective tissue. This change in form or loss of differentiation, 
and the increased independence of the cells, are summed up by Hanse- 
mann in the term anaplasia. | 

The etiology of tumors is one of the darkest points in pathology, 
for the hypothesis of anaplasia does not explain why in a given case 
the altered cells develop into a tumor. Certain tumors are related to 
ehronie irritations. Transitions between hyperplastic and inflamma- 
tory growths and tumors oeeur, and it may be diffieult to say to which 
of the three a new formation belongs, as with many papillomata, con- 
dylomata, polypoid growths on mucous membranes, hyperplasias of 
Iymphadenoid tissues, and others. Certain tumors—as, for instance, 
many careinomata of mucous membranes—follow ulceration, and hence 
bear a relation to ehronie external irritations, 

The long-continued local effects of paraffın vapors, tar, and soot 
may lead to cancerous tumors of the skin, and a stage of chronic 
inflammation may preeede them. Careinoma shows a preference for 
certain parts which are exposed to mechanieal injuries, as the breast, 
the penis with phimosis, the uterus (which is involved more in multi- 
para than in nullipara), and the intestine at flexures in which feces 
may accumulate. 

Such observations lead to. the theory of irritation, which explains 
neoplasms as the result of stimuli whose exact nature is unknown, 
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The faet that in a tumor but one kind of tissue cells often predomi- 
nates has led to the assumption of a preponderance of one over the 
ether, and especially for caremoma this loss of balance between tissues 
has been held to explain the growth. Thiersch’s idea is that with the 
inerease of age the epithelial tissues preponderate over the connective, 
and hence careinoma is a disease of advanced life, because the epithelial 
cells conquer in the border warfare. 

Congenital tumors and their appearance in organs which normally 
never contain their elements, as with rhabdomyoma in the kidney and 
chondroma in the testis and parotid, suggest the theory that such 
tumors are due to scattered portions of embryonal tissues which later 
on develop to heterotopous growths (Cohnheim’s theory of fetal inelu- 
sions). Such cases can hardly be explained otherwise. Scattered 
remnants of adrenal tissue are fairly common in the kidney, and 
heredity speaks for the same view; but the supposition does not apply 
generally. Histogenesis, as with most careinomas, contradiets it, for 
these tumors start in normal pre-existent epithelium. Moreover, it 
is not elear why a scattered embryonal remnant should suddenly take 
on the formation of a neoplasm in some cases and in others remain 
quiet during the entire life of the individual. 

Tumors may be elassified according to the tissue elements of which 
their cells are derivatives, and thus we obtain the four chief groups 
—tumors of connective tissue, tumors of nerve tissue, tumors of 
musele tissue, and tumors of epithelial tissue. 

This division is easily carried out for the homologous neoplasms, 
but for the heterologous there are difhieulties, for they depart so much 
from the structure of the original tissue that their histogenesis is often 
hard to determine, while different tissues may produce similar tumors 
and morphologieal transitions are not uncommon. 

The developmental prineiple is unsatisfactory as a plan of elassifica- 
tion. "The supposition that epithelial tumors oceur from tissues derived 
from the outer or inner embryonal layer, and muscle and connective- 
tissue tumors from derivatives of the middle layer, leads to error. We 
know now that true epithelium, and hence its tumors, may develop 
from the middle layer, and that the external layer makes not only 
epithelium, but also the nervous tissues and their supporting glia. 
Hence the developmental plan would lead to elassifying heterogeneous 
tumors together, as carcinoma and glioma, and also separate those of 
similar structure, as careinoma of the mucous membranes from the 
same tumor of the kidney. 

10 


146 GENERAL PATHOLOGY. 


In all tumors there is a certain amount of conneetive-tissue stroma 
which carries the vessels. Tumors which eonsist of conneetive tissue 
thus appear to contain but one kind of tissue, and are called histoid 
tumors. When the chief element present is muscle or bone the stroma 
is more evident. In the epithelial tumors the eonnective tissue is most 
plainly distinguished, and hence this is called the stroma, and the cells 
make up the tumor parenchyma. Such tumors are called organoid. 

Beside the true proliferation tumors there are those due to dilatation 
and retention, and among the eongenital tumors there are those which 
contain several kinds of tissue, or even organs, such as skin, hair, 
teeth, and portions of nerve and muscle. These are termed teratomata. 
(See Chapter IV.) 

A. HOMOLOGOUS TUMORS 


I. Connective-tissue Tumors. 


1. Fibroma. In its structure fibroma resembles other fibrous con- 
nective tissue, but presents many differences in its finer composition. 
Though always made of fibres, these may be loosely arranged, with 
wide spaces between, filled with serum or closely packed and with no 
apparent finer fibrillation. "The former are called soft fibromas and the 
latter hard (p. 69). The cells are like those of connective tissue, but 
more numerous. Usually they are narrow and fusiform or linear, with 
a single nucleus and only a trace of protoplasm. _Often there are larger 
cells, like those of granulation tissue, with more protoplasm (p. 87), 
and here and there are spaces filled with similar cells, which are 
probably endothelial. Colleetions of Iymphoid cells are not uncom- 
mon, as also in ordinary conneetive tissue. 

Dense fibromas are glistening and smooth on section, and have a 
fibrous structure of white or yellowish-white color.‘ The soft fibromas 
often appear edematous and swollen, almost gelatinous and suceulent. 
The tumor may be sharply marked off from the surrounding tissues 
or more infiltrating, and it grows by erowding other structures aside. 

Fibroma oceurs in many forms, which may be mentioned singly, as 
they are found with other tumors. 

© Tuberous, eommonest; eireumseribed nodular, inlaid, or pro- 
jeeting, as in skin, breast, and uterus. 

2. Polypoid, round or long, pedieled; common on mucous mem- 
branes, as of nose and larynx; made up of mucous tissue, and called 
mucous polyps, or of gland tissue (see Adenoma) ; polypoid myomata 


oceur in the uterus. 
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3. Warts, verruci and papillomata (see below). 

4. Diffuse, without sharp edges, taking in large areas, as in elephan- 
tiasis, or affeeting the fibrous tissue of a whole region as a fibroma- 
tosis, causing atrophy of parenchyma, as in breast and ovary. 









Fibroma of the ovary. X 250. 
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5. Keloid, linear, flat, or projeeting, smooth or slightly uneven, on 
the skin and often starting in scars. Microseopically presents elosely 
packed bundles of fibrous tissue, often hyaline, with but few cells. 


6. Plexiform, from the eonnective-tissue 
parts of peripheral nerves, making long 
stretches or nodules of thiekening ; plexi- 
form and eirsoid neuromata. 

7. Fibroma with eyst formation; by 
softening of tissue or dilatation of pre- 
formed or new gland spaces. (See Cyst- 
adenoma. ) 

8. Combinations of fibroma with many 
other tumors—ehondrofibromata, osteo- 
fibromata, and myofibromata. Regressive 
changes also oceur — softening, fatty 
changes, eysts, and caleifieation. 

2. Myxoma corresponds to mucoid 





Myxoma. x 250. 


tissue, and contains stellate cells with processes (Fig. 63) in a mucinous 
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ground substance. On section the greater part of the muein is pre- 
eipitated as fibrils between the cells. Maeroscopically it is glistening, 
elastic, and gelatinous. It may be round or lobulated, and is found 
in the skin, marrow, breast, peripheral nerves, brain, and elsewhere. 
It is benign, and is often eombined with fibroma, lipoma, ehondroma, 
and sarcoma. 

3. Lipoma consists of fat, is round or lobulated, often with a fibrous 
capsule which marks out lobes on the section. Such tumors are eir- 
eumscribed, and oceur in connective tissue of the back, neck, thighs, 
axilla, less often in joints, the peritoneum, and other sites, The size 
may be large. They are benign. When polypoid they are called 
lipoma pendulum. Often combined with fibroma, chondroma, and 
angioma; caleification fairly common, 

4. Chondroma is a new formation of cartilage (Fig. 75), and may 
resemble hyaline, reticular, or fibrous cartilage. The cells often lose 
their capsules and take on a spindle or star form. Conneetive-tissue 
septa are always present on section and carry the vessels.. Chondroma 
may be of large size, and start from cartilage, eonnective tissue, or 
bone; but are also found as heterotopous growths in parotid and testis, 
and then are considered as due to portions of mislaid embryonal tissue. 
Mucous degeneration, making myxochondroma, caleification, softening, 
and ossifieation, oceurs. 

5. Osteoma. Tumors of bone are either inflammatory or hyper- 
plastie, and the two forms are not always easily separated. They are 
made of spongy or hard bone, and start in the periosteum, bone 
marrow, cartilage, and connective tissue. In many regions their 
growth is slow and their nature benign. (See Chapter VII.) Com- 
bined as osteochondroma, fibroma, and sarcoma. 

6. Angioma and Lymphangioma. These are tumors due to the 
new-growth of blood or lymph vessels; and since many are formed by 
dilatation of pre-existent vessels, they are not strietly tumors. The 
distinetion between dilated and newly formed channels is not always 
practicable. Excluded from such tumors are varicose, eirsoid, and 
racemose aneurisms. (See Part II., Diseases of Vessels.) Other 
forms are telangieetatie and cavernous angiomata. 

Telangiectatie angiomata consist of wide and numerous capillaries, 
whose walls at first are thiekened, and later stretched by dilatation ; 
they may be arranged in a tangle, and then make a plexiform angioma. 
They oceur as vascular nevi in flat, red spots in the skin, or warty pro- 
jeetions. In the latter the hair and glands are increased (p. 152). 
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Nevi often spread over greater surfaces. Found especially on the 
skin of the head and neck and mucous surface of the lips. Often 
combined with fibrous, fatty, and sarcomatous growths. 

Cavernous angioma (Fig. 64) is formed by closely packed and freely 
communicating blood spaces lined with endothelia and surrounded 
with fibrous tissue, like cavernous tissue in the penis. They are dark 
red, round or wedge-shaped, sharply marked off from other tissue, 
and retieular on section. They oceur in the liver, spleen, kidney, 
bone, fibrous and fatty tissue of the orbit, and brain. If on a surface 
they may project, and after section they collapse. Occasionally they 
are erectile. 


Fi. 64. 
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Cavernous augioma of the liver. X 40. 


Lymphangioma oceurs in different forms. As a telangiectasis it 
oeeurs in the tongue or lip as a congenital anomaly, forming maero- 
glossia or maerocheilia. Here it may contain eysts. On the skin it 
belongs with elephantiasis, affeeting the serotum, labia, and thighs, 
Sometimes such dilatations may be explained by Iymph stasis (p. 102). 
Large dilatations may form hygromatous eysts, uniloeular or multi- 
locular, with elear or milky fluid contents mixed with cholesterin and 
detritus. These eysts, lined with endothelium, may oceur in the neck 
eongenitally. 

7. Lymphoma and Myeloma. I,ymphoid tissues and bone marrow 
undergo a series of progressive changes which are partly hyperplastie 
and inflammatory and partly like true tumors, but presenting such 
frequent transition forms that they constitute an almost unbroken 
series. Apart from acute and ehronie inflammation with hyperplasia 
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(see Chapter VIII.), there are enlargements of one or a number of 
nodes which are simple Iymphadenomata or lymphomata. 

Malignant Iymphoma vesembles the benign form in its histology. 
Chronie hyperplasia and induration of the lymph tissue are found, 
but with this there is a tendency to involve continuously new groups 
of nodes, and after removal of the tumor receurrence is common. 
Fibrous induration, which often occurs, does not stop the process. 
The entire lymph system may at last become involved, and also the 
Iymphoid tissue of the spleen and gut and the scattered follicles in the 
lungs. 

With the appearance of such malignant Iymphomata the blood is 
apt to undergo a peculiar change, but its exact relation to the tumors 
is not known. The blood changes are like those in leukemia, and 
hence leukemie and aleukemie Iymphomata are recognized ; the latter 
are called pseudoleukemia, adenia, or Hodgkin’s disease. 

These multiple hyperplasias of the Iymph system vary toward true 
tumor formation in two direetions. They may involve not only the 
nodes, but their capsules also, perforating them and invading the 
vieinity. In the second place they make similar nodules by metastasis 
in the liver, brain, and kidney, or diffuse Iymphoid infiltrations in 
these organs. There are thus true metastases from primary tumors 
to organs which normally contain no Iymphoid tissues. Such tumors 
are called Iymphosarcomata. 

The chief points of departure for Iymphomas are the nodes, the 
thymus, and the intestinal follicles. i 

Changes are observed in the bone marrow analogous to the tumor 
formation. In leukemia, and often apart: from blood lesions, there 
are hyperplasias which in certain eircumstances take on the characters 
of tumors, pushing out the bony walls, with thinning and perforation, 
and then infiltrating the periosteum and adjacent tissues (myeloma, 
myelosarcoma). (See Chapter XIII.) 


II. Tumors of Muscle Tissue. ’ 


These are divided into the leiomyomata and the rhabdomyomata. 

Leiomyoma, or simply myoma, is a tumor made of smooth muscle 
fibres, making sharply limited dense tumors like fibromata, often 
lobulated and bounded by a capsule. They are dry, gray or whitish- 
red on section, and their composition of interlaeing muscle bundles is 
apparent in the gross. Mieroscopically they are quickly distinguished 
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from fibroma. Instead of the single fibres irregularly disposed, there 
is a regular arrangement of fibres in bundles, with long, usually 
parallel and regularly spaced nuclei. The nuclei of fibroma are 
more spindle-shaped and less regularly placed. Characteristie appear- 
ances of eross-sections of muscle bundles are met with as polygonal 
spaces in which the long nueleus occurs as a round cross-section. (Fig. 
65, 9.) As the nuclei are not all at the same level, the section does 
not give one to each fibre. Focal necrosis, hyaline, calcareous, and 





Myoma of the uterus. 2, Fibres cut longitudinally. g. Cross-seetion of fibres. db. Necrotic 
fibres. x 500. y 


softening changes are common in myomata. With a large proportion 
of eonnective tissue the tumor is called fibromyoma. At times the 
tumor may separate spontaneously and be cast off. The tumor is 
benign ; in size it may be as large as a fist, and may produce local 
disturbances; combines with sarcoma, myxosareoma, or changes into 
these. Common in the uterus, less so in the alimentary traet. 

In many uterine myomata there is gland proliferation, which may 
eome from portions of the Wolffian or Müllerian ducts which have 
been included (adenomyoma). 
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Rhabdomyoma is an unusual tumor, made of striated fibres, In 
many cases it combines as a myosarcoma, and the latter is the chief 
element, so that muscle fibres are found only here and there. This 
form occurs in the heart, kidney, bladder, uterus, testis, and sometimes 
in the ovary. It is often heterotopous. 


1ll. Epithelial Tumors. 


This name is given to tumors in which the proliferation of epithelia 
is the essential element ; but epithelia by themselves never form tumors, 
so that in all a certain amount of connective tissue is to be found 
which carries the vessels and secures the nutrition of the tumor. 
Homologous tumors of this kind imelude those involving superficial 
epithelium and those involving glandular epithelium. 

1. Tumors Involving Superficial Epithelium. These neoplasms 
include a number of small growths which appear on the skin or mucous 
surfaces, either entirely made up of connective tissue—the epithelium 
only elevated and not hyperplastie—or similar tumors in which the 
epithelium shows marked proliferation. 

The wart, or verruca, of the skin is one such tumor. At times 
this is a pure fibroma, of slight and smooth or uneven projeetion, as 
is true of most congenital warts (nevus verrucosus). The pigmented 
nevus contains much coloring-matter, and. is either flat or elevated. 
The hairy mole (nevus pülosus) and the birthmark (nevus vaseulosus) 
are other forms. 

These warts contain irregular nests and strands of large cells, which 
are probably endothelia, and when pigmented these cells contain the 
pigment. 

Many of the ordinary hard warts present hyperplastie papill®, either 
with dilated ends, and hence elub-shaped, or long and narrow and 
branching ; these tumors are called papillomata. Their gross appear- 
ance depends on the form of the enlarged papille and also on the 
thiekened layer of epithelial cells over them. "The broader warts are 
of uneven surface; the forms with lengthened papille are smooth or 
full of fine erevices, in which the epithelial cells lie; or the erevices 
may penetrate the surface, so that the tumor looks as if covered with 
eountless filiform projeetions. 

On section both papillee and cells may occur separate from their 
proper relations, and it is important to distinguish such cell nests 
from those of careinoma by the fact that they never lie beneath the 


level of the epithelium. 
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Similar tumors of mucous membranes oecur. Acuminate condyloma 
is a form eonnected with inflammation. (Fig. 59.) Larger tumors 
with long papille make cauliflower growths, as in the bladder, where 
the branching, twig-like papille may break off and escape with the 
urine. In the enlarged papille are many large vessels, and the 
epithelia may be much proliferated in many layers of transitional cells, 
as normally oceurs in the urinary passages. These tumors may cause 
severe bleeding. 

2. Tumors Involving Gland Epithelium: Adenomata. An 
adenoma is a homologous tumor containing glands which differ from 
the normal type by their irregular form and arrangement, but yet 
preserve the glandular structure and have a distinet Jumen in their 
ducts. (Fig. 66, a.) Between the gland there is more or less fibrous 
stroma (b). 





Adenoma of the breast. a. Glands with regular epithelia and elear lumen. Db, Stroma. % 250. 


Adenoma of the skin may start in sebaceous glands, making adenoma 
sebaceum, or from sweat glands—adenoma sudoriparum—and both are 
unusual. They develop in the subeutaneous tissues, and may reach 
the size of a pigeon’s egg, 

Adenomata of the mucous membranes are common, espeeially in 
the alimentary canal and the uterns. They may be but little elevated, 
and merge imperceptibly into inflammatory hyperplasia (p. 123), or 
they are polypoid, with slender pedieles, The pediele is usually made 
of submueosa drawn out from the site of the polyp’s attachment. The 
glands in the tumor are apt to be dilated, branched, and irreeular, 
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In the large glands, breast, liver, kidney, ete., adenomata oceur as 
included nodules which present atypical glands that retain nothing of 
the acinous or tubular form.- The more they preserve these characters 
the easier it is to recognize tubular and acinous forms, They are 
encapsulated or sharply marked off from the rest of the tissue. "The 
epithelial investment is always regular, though it may exhibit many 
layers. 

Many adenomata reach a large size, and their glands beeome eystie 
by retention of seeretion after ocelusion of the ducts or by rapid 
proliferation of the epithelial cells. Such forms are common in the 
follieles of the ovary. The eystadenomata, in spite of their size, do 





Glandular ovarian eystadenoma. Section from the wall of a large cyst. a. Inner side with 
cylindrical epithelium. Db. Outerside. c. Small eysts in the wall ofthe large one. x 40. 


not reeur after removal, or make metastases, "The contents of the eysts 
may be mucous, gelatinous, colloid, or thin and serous; paralbumin is 
constantly present (p. 63). With multilocular eysts of this kind the 
septa may atrophy, making large cavities, with projections on their 
walls which mark the site of septa. Two varieties are recognized— 
the glandular and the papillary. 

In the glandular form there are observed on the internal surface, 
covered with eylindrical epithelium, small depressions, which increase 
in depth, eonstriet at the neck, and so make daughter eysts, which 
then widen out. These may also form new eysts from their walls. 
Hence multiple nodular groups of such eysts may be developed which 
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contain 40 to 50 kilogrammes of fluid. These are called myzoid 
eystomas. In the papillary form (Fig. 68) there is a proliferation of 
the investing epithelium, and a series of papillary, branching, tree-like 
projeetions reach into the cavity of the oyst. These contain vessels, 
are covered with epithelium, and by their growth and multiplication 
may entirely fill the cavity; then they perforate the wall and appear 
externally. The two forms may be combined. The papillary have 
more tendeney toward malignaney, and attack the vicinity and make 
metastases (cancerous transformation). 





Cystadenoma papilliferum of the ovary. p. Papilloma of the outer surface. a. Wall of 
eyst. X 50. 


The so-called polypous eystomas present papillary growths of the 
outer surface. 

Combinations of adenoma and connective-tissue tumors are com- 
mon. 

Fibro-adenoma implies excess of stroma. 

In the lumina there may be papillary outgrowths which lose their 
epithelium. The stroma in other cases becomes myxomatous, and 
hence arise myxadenoma and adenosareoma.  Lastly, adenomas may 
oceur as heterotopous growths, as when tumors with the structure of 
the adrenal are found in the kidney, where they arise from aberrant 
portions of adrenal tissue, struma lipomatodes aberrans renis (Grawitz). 
They may be malignant and give metastases, 
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IV. Tumors of Nerve Tissue. 


These tumors contain nerve fibres and ganglion cells, or they start 
from the fibrous elements of nervous tissue, the neuroglia. Among 
the former, those which imply a new formation of ganglion cells— 
ganglio-neuroma—-are very rare; they oceur with a slight increase of 
glia in different parts of the nervous system, 

Glioma is the name of a tumor formed from glia tissue, and espe- 
cially from glia cells. They are nodular or lobulated, and in the cord 





Glioma with stellate cells, their processes forming part of the fibrous elements. Stain, alım 
cochineal, x. 500, 


run longitudinally. The tumor is usually denser than the normal 
tissue, but on seetion it is, as a rule, medullary, and swells up over 
the eut edee. Gliomata usually take origin from the gray substance, 
but penetrate the white later on as a local infiltration, so that the 
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Glioma. The cells without processes, the glia fibres differ- 
entiated from the cells. Weigert’s glia stain. x 300. Be 
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tumor has no elear limits. The pia is almost never invaded, but it 
may be pushed before the tumor. Many of these gliomas have a rich 
‚aseular supply, and in the gross 'there may be large, eavernous 
dilatations and hemorrhages into the tissue. 

A further peculiarity of many gliomata is the tendencey to regressive 
changes, either yellow and caseous or as softening of the substance and 
fluidification. 

Mieroscopically a glioma consists of numerous cells and some 
fibrillary ground substance; but there are great variations in number, 
form, and arrangement of the elements. Some gliomas contain cells 
which are embryonal, like sarcoma cells; there may be astroeytes or 
spider cells with processes running out into the surrounding tissue, 
In the fibrous portion of the tumor may be distinguished large poly- 
nuclear or even giant cells, very small cells, some with long, bristle- 
like processes, and others with few and short ones. (Figs. 69, 70.) 

In other gliomas the spider cells are absent or scanty. The cells 
are then round, without processes, having but little protoplasm and 
an eccentrie nueleus; or the protoplasm may be reduced to a small 
remnant on the side of the nucleus or be apparently absent. "These 
cells apparently have given their protoplasm to the construction of the 
ground substance. The latter is copious and finely fibrillated in some 
of these tumors, like ordinary glia (Fig. 70); we may perhaps connect 
them with sarcoma of connective tissue. Other gliomas have but few 
glia fibres or none at all, presenting instead an undifferentiated 
granular or homogeneous mass in which the nuclei are elosely strown. 
This appearance of having no ground substance may depend upon 
hardening methods, which in material from the eadaver do not always 
preserve the delicate glia tissue either normal or degenerated ; but in 
quickly growing tumors there may be no formation of intercellular sub- 
stance, and the appearance is given of a tumor made wholly of cells. 
These tumors are the sareomata of nerve tissue, and correspond to the 
same neoplasm in fibrous tissue. Like sarcoma, such a tumor infil- 
trates the vieinity, and beside permeating and supplanting it may 
cause an irritation which leads to proliferation of glia cells and growth 
of the tumor by both infiltration and apposition. 

Combinations of glioma with fibroma, myoma, and sarcoma are 
frequent, and many of these have an angiomatous element; while 
hemorrhages, eysts, and softening are common. Glioma and mixed 
forms oeeur in the central nervous organs, the retina, and the optie 
nerve. 
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Peripheral nerves present both neuromata and fibromata. The 
latter start in either the perineurium or the endoneurium. Tumors of 
nerves, after amputation especially, consist of nerve fibres (Fig. 71), 
and appear as nodular swellings of the stumps of the nerves. They 
may grow into the scar and make plexiform groups. Occasionally 
there are multiple fibroneuromata, especially at points of branching 
along the nerves (p. 147), containing new medullated or non-medul- 
lated fibres. Myxoneuroma and neurosareoma are combinations of 
neuroma with such tumors of the nerve stroma. 





Amputation neuroma. a. Bundles of medullated fibres eut partly lengthwise and partly 
crosswise. b. Fibrous tissue, g. Vessels. x 40. 


B HETEROLOGOUS TUMORS. 
1. Sarcoma. 


Sarcomata are heterologous tumors of connective tissue, and they 
may take origin from any tissue of the group—mucous, fatty, osseous, 
cartilaginous, bone marrow, and endothelium. Contrasted with tumors 
of the homologous division, sarcomata are peeuliar in the numbers of 
the contained cells, the stroma being relatively at a minimum. On 
this account sarcoma has often been compared with the embryonal 
form of conneetive tissue, which is marked, as are the tumors, by a 
rich supply of vessels. 

In their forms the cells of sarcoma vary greatly from those of 
developed connective tissue, but all the forms oecur which we have 
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diseussed in conneetion with granulation tissue (p. 87), namely, small 
and large round cells, spindle, stellate, and giant cells. 

The ground substance of sarcomas is found in varying quantities. 
It may be so scant that the tumor appears made up entirely of cells, 
or between the cells there may be a fibrous element; and, lastly, there 
is often a large proportion of fibrous stroma, irregular in arrangement 
or retieular. (Fig. 72.) 

An important element in these tumors is the free vascular supply. 
In young and rapidly growing tumors the cells appear distinetly related 
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Round-celled sarcoma, Between the cells there is a fine fibrous reliculum, x 350. 


to the new bloodvessels. Such vessels usually have a very thin wall, 
which is not made up of different layers, but is formed from endothelial 
cells which lie directly upon the sarcoma cells. : 

The gross appearances of sarcomata differ widely. They may be 
eircumseribed inclusions, especially when dense, or very malignant infil- 
trations without elear definition. They may be soft, grayish-red, or 
whitish, and on seraping the seetion a turbid fluid may be obtained. 

These tumors take their name from their resemblance to flesh. "The 
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denser tumors, in which there are fewer cells, are relatively benien ; 
the softer and cellular very malignant. The latter infiltrate and 
recur, and make metastases by way of the blood channels. Asa rule 
the metastases are later than with most careinomas. 

The manifold forms of sarcomata are dependent chiefly on the 
number of the cells and the structure of the fibrous portion and their 
relation to one another. We distinguish : 

1. Round-celled sarcoma, made up of small or large cells, approxi- 
mately round, but as a rule very irregular, between which there is a 
small amount of intercellular substance. (Fig. 72.) The stroma is 





Large-celled sarcoma. x 350. 


often retieular. The small-celled are very rapid and malignant in 
growth, especially attacking muscle, bone, brain, and mucous mem- 
branes. 

Lymphosarcomata, starting in the Ilymph nodes, belong to the small 
round-celled variety ; they result from proliferation of Iymphoid tissue, 
and differ from malignant hyperplasias in not remaining confined to 
the nodes, but destroying the other tissues (p. 150). 

In a similar way sarcoma containing round cells may develop 
from marrow (myeloma). It perforates the bone and attacks neigh- 
boring tissues. The structure of marrow may partially persist, as 
marrow cells, fat cells, giant cells, and reticular stroma, 
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2. Spindle-celled sarcoma (Fig. 74) consists of small or large 
spindle- or star-shaped cells, often arranged side by side in bundles. 
They may lie elose together and make up the whole tumor, or between 
them may be cell processes which make a fine fibrous tissue. Teased 
preparations show the cells better than sections. The cells may be 
large and irregular, at times round, with a single large vesicular 
nucleus, so that they strongly resemble the epithelioid cells of careinoma. 
(Fig. 73.) In such a case the diagnosis depends not only on the cell, 





Spindle-celled sarcoma with giant cells. X 350. 


but also on the entire arrangement of the tumor and the relation 
between cells and stroma. Spindle-celled tumors are the commonest 
sarcomas, and start in any conneetive tissue. 

3. Giant-celled sarcomas never contain giant cells alone, but dis- 
play these in numbers among other forms, usually spindles. The 
giant cells have many small nuclei or a single large and polymorphous 
nueleus (p. 88), and the cell body is irregular and has coarse or fine 
processes. These tumors develop especially from bone, periosteum, 


and medullary canal. 
11 
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4. A sarcoma with well-developed stroma is called a fibrosarcoma. 
In structure and prognosis it stands midway between fibroma and sar- 
coma. It is usually dense, not clearly defined, and oceurs in skin, 
muscle, dura mater, periosteum, and elsewhere. It differs from 
fibroma in its numerous cells; and these have, like all sareoma cells, a 
more distinet protoplasm, while conneetive-tissue cells present little 
but linear or spindle shapes. 

ir ” . . ” * ” 
When sarcoma starts in mucous tissue it may contain muein, or 
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Chondrosarcoma. f. Fibrous parts resembling fibrosarcoma. k. Cartilaginous portions. X 250. 


bone when forming from bony parts; and metaplastie changes also 
oceur, as osseous tissue in a tumor from simple conneetive tissue 
(p- 83). The following may be mentioned as belonging to this 
variety : 

1. Myxosarcomas contain stellate cells with connecting processes in 
a mucous ground substanee. When mucoid tissue is arranged in 
strands and meshes through the tumor it is called a cylindroma. 
Myxosarcoma occeurs in skin, subeutaneous, nervous, and marrow 
tissue, and the fibrous parts of nerves. 
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2. Cartilage may appear in large or small masses in sarcoma, 
usually of the spindle-celled variety, and the cartilage cells lie in 
spaces more Or less completely enenpsulated. The tumor is called a 
ehondrosarcoma, It arises from cartilage, periosteum, bone, and asa 
heterotopous growth, as in the parotid. The cartilage may caleify 
and become osseous. 

3. When bony plates or trabeeuls are found the tumor is an osteo- 
sarcoma, and its cells lie in spaces with dentated edges corresponding 
to bone corpuseles. Outside of a bony portion there may be either 
osteoelasts, round and polynuclear, which absorb the bone and make 
Howship’s lacunie, or osteoblasts which make new bone. (See Chapter 





Cylindroma, Hyaline strands, representing vessels and tissue about them, permeate the 
tumor. x 30. 


XIII, A.) When a sarcoma contains homogeneous osteoid tissue 
without deposits of lime in it, the term osteoid sarcoma is used. 

Östeosareomas are hence not sarcomas starting in bone, but such as 
contain new osseous tissue; they usually begin in the periosteum. All 
these various forms make combinations with other tumors or among 
themselves. 

Sareomas, in addition, may present peculiarities of cells and structure 
which differ from those named, and make differential diagnosis from 
other tumors diffieult. 

This is true of alveolar sarcoma, which, as a rule, has a scanty retie- 
ular stroma arranged in coarse meshes packed with cells, or in other 
places with a few fibres reaching between the cells. If this arrange- 
ment is noticed in many parts of the tumor it strongly resembles 
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careinoma, and frequent morphological transitions to the latter oceur 
(sarcoma careinomatodes). These tumors may arise when endothelial 
cells enter largely into the formation of the tumor. 

Another peeculiarity arises from hyaline changes in the vessels of 
the tumor or the tissue about them, forming a eylindroma. The eut 
surface shows elear streaks in the lines of vessels, in places swollen, or 
radiating like the sticks of a fan, and the light parts may often be 
mucous. These tumors oceur prineipally in the orbit, jaw, parotid, 
and dura. Those whose vessels are specially prominent, with the 
cells arranged upon them, are called angiosarcomata, 

Other sarcomas have a telangiectatie charaeter or are cavernous, so 
that they have a surface spotted with red, while hemorrhages and 
pigmentation are common in them. By softening in the tumor, eysts 
may be formed, sometimes of relatively large extent. The true eysto- 
sarcomata, however, arise from preformed lumina which dilate and 
are surrounded by sarcomatous tissue. Granulations in wounds are 
often accompanied by atypical proliferation of epithelial and glandular 
tissue; so the sarcomatous growth may lead to atypieal gland multi- 
plication, and oceluded duets may dilate to large eysts. When such 
a growth begins in the mass of a sarcoma and reaches a quasi-inde- 
pendent development of glands the tumor is called an adenosareoma— 
a mixed epithelial and conneetive-tissue form. 

Pigmented or melanosarcoma oceurs especially in places where 
pigement is normal, as the choroid and the skin, in the latter often 
starting from congenital warts. Melanosarcoma often has an alveolar 
structure, and, as a rule, is very malignant (p. 77). 

When certain cell groups or fibrous strands caleify the tumor is 
known as a psammoma, and is tsually-benign. 


2, Carcinoma and Endothelioma. 


Epithelia are cells in continuous layers which elothe surfaces and 
line spaces in the body. Between the cells there is never much inter- 
cellular substance, only a slightly developed agglutinating material. 
The numerous cells included under this definition are not equivalents 
of each other, for some, like the epithelia of blood and lymph vessels, 
are derived from conneetive tissue, and this relationship is expressed 
in many tumors starting from them. Hence the sienifieation of car- 
einoma as a heterologous tumor from epithelium is not at present 
elearly delimited on all sides. 

We shall diseuss first the typieal epithelial tumors, which arise 


PROGRESSIVE PROCESSES. 165 





by proliferation of the epidermal, mueous, or glandular epithelia. 
From this standpoint we can define careinoma as a malignant growth 
E of epithelium which transgresses the physiologieal boundaries of this 
tissue and attacks organs destructively. In this we find the chief 
 distinetion from benign epithelial tumors, especially of adenomatous 


2 type 


Fı6. 77. 





 Careinomatous processes from squamous epithelium. Zw, Cancroid pearls. RM. Mitosis in 
BER giant cells. Tr. Triaster. M. Mitotic figures. (After AMAnN.) 


or diffusely infiltrating ; but with them all the exact border of the 

growth is uncertain, for they send processes into neighboring tissues 
which may be visible maeroscopically. The eut surface of these 
 tumors is usually soft, grayish-red or white, and medullary. A 
; ‘‘eaneer juice’’ may often be seraped from the seeretion. In many 
ö the alveolar structure can be made out in the gross, and pressure may 


i 
In external form careinomata are either nodular, fungous, polypoid, 
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cause epithelial masses to protrude; in others with well-developed 
stroma the surface is white and dry, dense, and scar-like, but not well 
defined along the margins. 

The histology of careinoma is best approached from its development. 
Where the tumor starts in superficial epithelium, masses of these cells 
penetrate the underlying connective tissue in plugs and wedges. 
(Figs. 78, 79.) The tissue spaces are first entered and then dis- 
tended. Where the tumor begins in a gland there is proliferation of 
the cells lining the walls and of the glands as a whole, and the epithe- 
lial cells penetrate the membrana propria and enter the spaces of the 
connective-tissue stroma as before. (Fig. 83.) Since the spaces 
form a system of eommunicating canals, the columns of cells which 
enter them have the form of a connected network. Im mieroscopical 
sections either single streams of epithelial cells are cut, when they 
look like nests or cones (Figs. 79, 81), or their relations may be made 
out in the meshes deseribed. (Fig. 78, A.) These cell bundles may 
also be hollow. The fibrous tissue remaining forms the stroma of 
the tumor, and represents the original ceonnective tissue of the part; 
but with the advance of the tumor the stroma may increase, usually 
as fibres more or less infiltrated with Iymphocytes. 

Hence there are in all careinomas two elements for recognition—the 
‚fibrous stroma and the epithelial parenchyma, in the form of cell nests 
and bundles. If the latter are removed there remains only the con- 
nective-tissue framework (Fig. 78, B), its fibrous bundles arranged 
as about alveoli. On the other hand, the stroma may be proportion- 
ately in excess, and leave but few islands of cells in it. 

This characteristie structure of fibrous stroma and epithelial cells is 
an important distinetion in careinoma, and with higher magnification 
another is added in the arrangement of the cells. The cells lie close 
together and upon each other, and no intercellular substance is 
apparent, and even the edges of the cells are indistinet, so that a 
protoplasmic mass with scattered nuclei is found. (Fig. 78.) 

In many cases the cells may be recognized simply by their form as 
epithelial, being eylindrical or typieal flat cells. In many cases the 
cell form permits no certainty as to their epithelial origin, for they are 
polymorphous and irregular and modified by mutual pressure during 
their growth. Since similar cells occur in many sarcomata -(p. 
161, 2), it is clear that the diagnosis cannot be settled from the cells 
alone; but the arrangement of the cells is suggestive of careinoma as 


well as their inelusion in fibrous stroma as bundles. Cancer tissue 
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fixed while alive presents many mitotie figures, corresponding to its 
rapid growth, Many of the cells are of extraordinary size; others 
show degeneration of nueleus or protoplasm,. Among the cancer cells 
or included in them there may be polynuclear leueoeytes, and other 
inclusions oceur, as degenerated epithelial or white blood cells. 

From its site of origin the cancer penetrates the nearest tissues, as 
the ceutis and subeutaneous tissue, the museularis mucos® and sub- 
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4. Carcinoma of the skin, showing dark cell nests and strands and fibrous stroma, B. The 
same section after the cells have been brushed out and only the stroma remains, about alveoli 
which held the cells. x 30. 


mucosa, ete., according to its location. This unlimited penetration of 
the growth into other tissues and proliferation in the new place are 
the most important charaeteristies of eareinoma. The advance is most 
rapid where the tissue is not dense, but neither tough fibrous nor dense 
bony parts can altogether resist the attack, though connective tissue 
may remain as the stroma of the tumor. Im doubtful cases this 
entrance of epithelial eolumns where normally no epithelial cells oecur 
is deeisive for the diagnosis. 
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As the carcinoma penetrates Iymph spaces and breaks into blood 
channels the opportunity is given for metastases. In the immediate 
neighborhood of the primary tumor, but separated by varying intervals, 
there oceur small young foci of tumor formation from which, after 
operation, new carcinoma may spring. Metastasis through the Iymph 
passages is early in the nearest nodes, and by the blood eurrent it may 
occur in distant parts. The metastatie tumors are in all respects like 
the primary. At times there is a general and multiple appearance of 
tumors without apparently any primary focus. 


Forms of Carcinomata. 


In spite of atypical structure, many cancers preserve some resem- 
blance to the tissue of origin, so that for a time it is easy to see whence 
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Carcinoma simplex from the breast. a. Nests of epithelial cells, in one a mitotic figure, 
i. Stroma. x 250. 

they came, and as many kinds of tumors may be made as there are 
kinds of epithelia; but since many tumors have undifferentiated cells, 
this division cannot always be made. Three great groups may be 
recognized—those with irregular polymorphous cells, including carci- 
noma simplex ; those whose cells are flat epithelia, squamous-celled 
careinoma; and, lastly, the eylindrical-celled, which, at least in part, 
permit the recognition of their original eylindrical epithelia. 

1. Carcinoma simplex (Fig. 79) arises most often in the great 
glands, as the breast, liver, thyroid, kidney, salivary gland, ovary, 


ng 
f 














PROGRESSIVE PROCESSES, 169 


testis, and prostate ; but it may begin in other parts and proceed from 
one of the following forms. The glands, as also their epithelial cells, 
inerease in size and number. Active proliferation of the cells fills the 
lumina and breaks through the basal membranes, and the cells entering 
the eonnective-tissue spaces form strands and bundles which frequently 
communieate. Here and there the cells lose their epithelial appear- 
ance, and by pressure assume the form which the containing space 
necessitates. Hence they may be round, angular, long, or with pro- 
cesses, Similar cells are common in sarcoma (p. 160). "These tumors 
differ from adenoma by the solid eolumns of cells and their entrance 






Lower margin of 
stratum lucidum, "” 


Stratum granulosum, 


Stratum spinosum. 


SD 


Section through human epidermis; the deeper layers of the stratum Malpighii are not shown. 
x 750. (After BöHM-DAVIDOFF.) 


into connective tissue. While these gland careinomas usually form 
large nodules, infiltrating tumors are also fairly common. 

The two following kinds are characterized by a definite form in their 
epithelia : 

2. Squamous-celled Carcinoma. This tumor, also called can- 
eroid, starts in sebaceous glands, hair follieles, epidermie cells, and flat 
cells of mucous surfaces, In the cell nests there are often round cells 
with priekles and ridges, as found in the rete Malpighii, and longer cells 
from the basal layer, flat, horny, and non-mueleated seales, and other 
forms with irregular outlines, processes, and notehes, as in transitional 
mucous epithelium. Pressure increases the irregular character of the 
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cells. On eross-section many colleetions of concentrically arranged 
? ae . . Le 1. z P . 

flat cells are found in nests. (Figs. 81, 82.) The flat and often horny 

cells appear like fibres on eross-section, and their nuclei are spindle- 
” « r ” 

shaped. The whole group of cells may beeome corneous and lose 

all nuclei. These groups are called eaneroid pearls. Often the order 





Squamous-celled careinoma of the skin. EZ,. Epithelinl strands with round cells outwardly, 
flat cells inwardly. c. Cells in pearls, elsewhere prickle cells. S. Stroma. b. Vessel. x 2350. 


a 


of the cells in such tumors is the direet opposite of the normal, pre- 
senting, from without in, eylindrical, round, flat, and tken horny, 1 
instead of from within out toward the surface. 

The presence of these pearls alone is not enough to determine the 
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diagnosis of careinoma, for they may oceur with benign tumors (p. 
93); and ridged and prickle cells are not unusual in benign tumors. 
(Fig. 81.) In the margins of the cell nests lie long palisade cells 
like those of the normal basal eutaneous layer, but these may early 
be lost. In time the other characteristie distinetions are lost, and 
the tumor resembles careinoma simplex. In some cases even distant 
metastases preserve the squamous nature. 

Caneroid tumors are found in varying forms, as flat and superficial, 
or as deeper growths quickly invading the layers below, or as cauli- 
flower masses when there is at the same time an enlargement of the 
papille (p. 152). Benign papillomata are distinguished from the malig- 
nant by the deeper penetration of the epithelial strands in the latter. 





Cancroid pearl. Concentrie, onion-like masses of corneous cells. x 350. 


On the cut surfaces the squamous-celled careinomas show the 
alveolar structure, and slight pressure causes comedo-like plugs of 
softened epithelial cells to protrude. 

The commonest site of squamous cancers is at junetions of skin and 
mucous surfaces, as the lip, nose, eye, external genitals; also the 
tongue, esophagus, larynx, bladder, vagina, and portio vaginalis. In 
general their course is slower and metastasis later than with other 
forms. 

3. Cylindrical-celled carcinoma arises especially from glands of 
mucous membranes, but also from the breast, liver, ovary, ete. The 
glands begin to take on various forms, with irregular distentions and 
branchings outwardly and papillary projeetions internally ; and their 
epithelial cells, proliferating in several layers, at last fill the lumen, 
beeoming more irregular in outline. The characteristie fact is the 
rupture of the cells through the membrana propria, so that epithelial 
cells lie in the connective tissue under the mucous layer. The epithe- 
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lial bundles work their way into the muscularis mucos® and the deeper 
layers. Some of the cells may remain ceylindrical, but most of them 
become altered. They lie as solid bundles of such eylindrical or 
irregular cells (Fig. 83), or they become hollow, and the gland struc- 
ture is apparently preserved. (Figs. 83, 84.) In the latter case the 
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Cylindrical-celled careinoma of the stomach. a. Epithelial bundles with lumen and cells in 
layers. bb, bj). Small bundles’entering connective tissue. c. Larger solid masses with irregular 
cells. s. Stroma. x 350 


tumor is ealled an adenocareinoma or malignant adenoma. There are 
forms of this kind which so resemble mucous tissue and glands that 
malignaney depends wholly on the penetration of the deeper layers. 
The stroma is formed by the fibrous tissue of the parts involved, which 
undergoes more or less hyperplasia. The tumor with eylindrical 
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epithelium resembles eareinoma simplex in having a stroma and masses 
of epithelial cells in a meshwork, but in many cases these cells are 
eylindrieal, and the lumen in the cell bundles resembles a gland. 
‚Seetions present nests and connecting strands and hollow lumina, 
Variations in the proportion of stroma make another series of cancer 
forms, with or without degenerative and metaplastie changes in one 
or the other. With largely developed stroma the tumor is called 
seirrhous, and is dense, hard, fibrous, and presents only a few cell nests. 





(After AMANN.) 


(Fig. 85.) This oeeurs as eireumseribed nodules, espeeially in the 
breast and alimentary canal. In the gross it resembles fibroma, and 
gives no juice on seraping. Its growth is slow, but it makes early 
metastases, which may be more cellular than the primary tumor., 
Partial atrophy or degeneration of epithelia may occur with seirrhous 
forms, or with but few cells the tumor appears like a fihrous scar, as 
often in the stomach wall. It is possible for eomplete fibrous trans- 
formation to effeet a eure of part of the tumor, but along the edges 
there are always more cellular portions, and the metastases demon- 
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strate a persistent malignancy. It is not uncommon for eieatricial 


contraction of the central portion to oeeur, making ihe so-called cancer 
navel. 
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Seirrhous cancer of the stomach. a. Cellnests. i. Stroma. x 250. 


The opposite of the seirrhous is the medullary cancer, which con- 
tains more cells than stroma. (Fig. 86.) In many of these tumors | 





Medullary carcinoma of the stomach. a. Cell nests. b, Stroma. x 250. 


the stroma is represented only by remnants of fibrous tissue and blood- 
vessels. The tumor is soft and spongy, gray or reddish, and early 
breaks down and ulcerates, Scraping of the section gives much turbid. 
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fluid containing cells, many of them fatty. This form is one of the 
most malignant because of its rapid growth, great destruction of the 
vieinity, early metastases, and uleeration. It is common in the breast 
and alimentary canal; less so in the kidney and other organs. This 
type and seirrhous correspond in form and arrangement of their cells to 
adenocareinoma or careinoma simplex, according as the epitlielia are 
in compaet or gland-like masses. 





Colloid careinoma ofthe cervix. coll. Gelatinous material. C. St. Epithelial cells. 
Str. Stroma. (After AMANN.) 


Many ceylindrieal-eelled careinomas of the alimentary canal and 
some glandular careinomas of the breast undergo marked mucoid or 
colloid degeneration of their epithelia, which fill and distend the 


alveoli. This form—eolloid or gelatinous careinoma—may be recog- 


nized in the gross by its translucent masses Iying here and there in 
the tissue. The degenerated areas extend toward the surface, and 
involve large portions of the tumor. 

Mucous ehanges in the stroma give rise to the form called nyxo- 
careinoma, in which the epithelial cells lie in a myxomatous ground 


176 GENERAL PATHOLOGY. 


substance. The gross appearance is soft and gelatinous, This form 
is less malignant than some others. 

Regressive changes are common in careinomata, as neerosis in the 
central portions and erateriform uleerations externally. Softening and 
eyst formation, fatty degeneration of epithelia, caleifieation in spots, 
hemorrhages, ete., are also observed. Cancerous ulcers may have 
purulent and putrid seeretions. 

In general, carcinoma is a disease of advanced years, oceurring 
seldom before the age of thirty-three years, except that the ovaries, 
kidneys, and prostate may be affeeted in early life. Heredity is 
clearly marked in certain families. 

From the large percentage of cancer in the female breast and geni- 
tals the disease is more common in women than in men. The skin 
and the stomach are next in frequeney. 

Combinations with chondroma are observed in the testis and the 
parotid. 

The etiology has already been discussed except as far as parasites 
play a part. None of the suggested parasites has withstood critieism ; 
all other objeetions are theoretical. We know no parasite which 
‚auses unlimited proliferation of one kind of tissue, exceeding in energy 
all inflammatory processes. Imoculation, not implantation, has so far 
:aused only a growth of epithelioid cells, as may be observed in any 
inflammation. So-called parasites have been only innocent fungi 
which will grow in any ulcerating surface or may be carried into open 
ducts and passively transported in metastases. "The majority of the 
protozoa found are degenerative produets of cells. Proliferation due 
to baeteria is noted in all cells affeeted by the injurious influence. A 
distinet epithelium into which a careinomatous epithelium grows does 
not proliferate, but is destroyed. Bacteria are carried to various parts 
and set up a cell reaction where they lodge, as of fibrous tissue with 
tuberele baeilli. Tumors are spread as bits of living tissue, and where 
these stop they inerease, the cells of the invaded tissue being 
destroyed. Transplantation of careinoma from one animal to another 
does not provea parasitie origin for the tumor, but resembles Reverdin’s 
transplantation of bits of skin. And the rarity of successful trans- 
plantation speaks against an infeetious nature of cancer. The trans- 
planted piece may grow; if it were infeetious the epithelial tissues 
of the animal would be exeited to proliferate. 

Beside investing and glandular epithelia, similarly shaped cells are 
found in Iymph spaces, in the walls of IJymph and blood capillaries, in 
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tendon sheaths, serous cavities, subdural and subarachnoid spaces, 
joints, and elsewhere. AI these layers of single flat cells belong 
anatomically and genetically with conneetive tissue, and hence are 
distinguished from the true epithelia by the name endothelia. 

Tumors due to the proliferation of endothelia present the general 
arrangement of cell groups in a stroma of conneetive tissue, but for 
the most part they spread along the Iymph spaces, so that on eross- 
section there is an apparent alveolar structure. These tumors show 
tendencies toward sarcoma in the presence of more or less intercellular 





Endothelioma of the periosteum of the jaw. e. Proliferating Iymphatic endothelium, 
!. Granular masses in the lumina, 7. Stroma. 


substance between the single cells, or in the processes by which they are 
eonneeted with the fibrous tissue and each other, or, lastly, in the appear- 
ance, outside of the enelosed masses of cells, of large epithelioid cells 
which have processes running into eonnective-tissue fibres. AI these 
peeuliarities do not oceur with careinomata, and hence these tumors 
are classed as endothelial sarcomata. 

Other endothelial growths retain the alveolar type so completely 
that from their structure they cannot be distinguished from eareinoma. 
The cells in proliferating lose their original character, and Hat and 
eylindrieal ones both assume the irregular polymorphous shape both in 
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:arcinoma and in endothelioma, so that for many tumors we have only 
the arrangement on which to diagnose eareinoma, and this may deceive 
us with endothelioma. Hence in certain cases the determination of 
the point of origin of the tumor is absolutely necessary, and this 
implies study of serial seetions, which may not always be possible. 
Since these alveolar endotheliomata act like careinomata, being malig- 
nant and forming metastases, a distinetion is not practically necessary, 
especially as at present the prineipal distinetion between epithelium 
and endothelium is almost universally given up. Such tumors as are 
proved to have started in endothelia may be reckoned as endothelial 
carcinomas. 

Endothelioma may occur in many parts of the body. Relatively 
often it is found in the membranes of the brain, and if the cells take 
on a high, eylindrical form and line cavities the resemblance to 
adenoma is strong. These may arise from the endothelia of the sub- 
arachnoid or Iymph tissues. When the tumor starts from bone, the 
periosteum or the marrow cavity may be the point of origin. The 
flat bones of the skull and those of the orbit and face are sometimes 
the seat of the tumor, and in the latter case the neoplasm resembles 
rodent ulcer, destroying soft and bony parts. Other tumors begin in 
the adventitia of vessels, forming the so-called peritheliomata, or 
angiosarcomata ; these are found in the brain membranes, the liver, 
testis, ete. 

In the lymph nodes and the skin—especially in warts and pigmen- 
tations— similar tumors may arise; and at times a mass of endothelial 
tissue is found in the middle of a tumor otherwise clearly fibromatous 
or sarcomatous, so that a fibro-endothelioma may form which corre- 
sponds to seirrhous careinoma, and this may make metastases. 

Many endothelial tumors have hyaline masses along the vessels or 
in cell nests, or the change has affected the stroma. In the first case 
eylindroma results (p. 163). This is commonest in the orbit. In 
other cases the stroma is myxomatous. In the serous membranes, as 
the pleura, diffuse and flat neoplasms oceur as callous thiekenings of 
the membrane, with numerous nodules scattered over it. Miero- 
scopically the tumors have a careinomatous structure, The cells are 
derived in part from the investing cells and in part from the endo- 
thelia of Iymph spaces. Exudative inflammatory lesions may accom- 
pany the neoplastie. These tumors have been termed endothelial 

:ancer by Wagner and Iymphangitis careinomatodes by Schottelius. 

For syneytioma consult Chapter XIV. 
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Appendix. Differential Diagnosis of Carcinoma. 


The important distinetions between sarcoma and careinoma may be 
presented as follows: 


Sarcoma. Careinoma. 
1. General structure, may be visible with low Two celearly distinguished elements, a fibrous 
powers. The cells lie diffusely arrangel. stroma, and in it epithelial cells in bundles; 


with hollow masses, adenocarcinoma, 

2. Between the cellseither no intercellular sub- Stroma with high powers seen to be fibrous con- 
stance, or it is fibrous and lies between nective tissue, rich or poor in cells, may be 
single cells. mucoid or hyaline. In the cell masses the dis- 

position is epithelial without intercellular sub- 
stance, 

8. Form of cells. Small or large round, spin- a. Cells irregular, polymorphous, or b, eylindri- 
dle, star, olten with processes which reach cal, or c, squamous; cylindrical basal layer, 
between other cells. If large, the cells round forms as from rete, thin, fat elemen:s, 
may resemble those of 3a in carcinoma, the latter in pearls. 
and diagnosis depends on arrangement of 
ceils, not on form. Giant cells common. 


Praetically more important is the recognition of a beginning carei- 
noma from a benign atypical epithelial growth and from an adenoma. 
This may be diffieult. With papilloma the isolated cell nests do not lie 
beneath the epidermis, and the lengthening of the epithelial strands 
oeeurs becauße of increased thickness of the outer layer of the skin. 
Pearls may be present in either cancer or papilloma. Such prolifera- 
tion of epithelia may oceur on the edges of ulcers and in lupus hyper- 
trophieus and granulating wounds. The papillse grow, deep fissures 
may form between them, and the epithelia eoming from the sides may 
penetrate into these. Here the epithelial wedges are few and large, 
and the under surface of the skin is free from them, while the scattered 
cell nests in connective tissue found with careinoma do not oceur. 

Beginning cylindrical-eelled eareinoma of the mucous surfaces may 
resemble adenoma. "The decision is based on the penetration of deeper 
structures. Tissue must be examined on which a portion of sub- 
mucosa remains, and the sections must run perpendiceular to the sur- 
face; with cell nests below the mucosa careinoma is evident. With 
small pieces the following points should be noted: If the piece is filled 
with cell groups and connected bundles it is probably careinoma. 
Superfieial seetions through the rounded part of a gland fundus or duet 
must be distinguished from nests. In such a pieture the nuelei grow 
smaller as they run out of the section, leaving a group of cell bodies 
which are free from nuclei. (Fig. 89.) With glandular arrangement 
in the piece studied note whether there are simply atypienl glands or 
bundles of hollow epithelial cells in connective tissue, If the tubular 
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groups communicate freely, and there is no membrana propria, the 
growth is careinoma. 

The eareinomatous nodules of the great glands differ from adenoma 
by their lack of sharp margins, and mieroscopical examination of the 
margin shows carcinomatous processes in the one case and none in the 
other. 





Slant section through a regular gland. Contrasted with atypical proliferated cells the nuclei 
grow steadily smaller toward c and b, and are lost ata, The opposite gland wall is given as cut 
perpendicularly. (After Amann.) 


Appendix 2. Cysts. 


Beside the eystadenoma discussed above there are eysts with fluid 
or thickened contents, with fibrous capsules, which arise in various 
ways without neoplastie proliferation. They do not belong to the true 
tumors, which they resemble only in outward appearance. They may 
be simple or multiloeular. 

Certain of these eysts proceed from softening of tissue, as after 
anemic necrosis in the central nervous organs. Mucinous softening, 
localized degeneration, and destruction of delicate tissues by hemor- 
rhage and trauma may result in eysts. Softening oceurs in all varie- 
ties of tumors. In all these cases the inflammatory reaction forms a 
fibrous capsule, and the contents are replaced by clear fluid. A 
similar capsule forms about aseptie matters which cannot be absorbed, 
foreign bodies, and parasites. 

Other eysts are found in preformed cavities of the body, as in serous 
spaces shut off by adhesions and filled by serous transudation from the 
wall. The most important of the eysts under this head are caused by 
retention of fluid when gland ducts are oeeluded. Among these are 
follieular and mueous eysts and those of large glandular canals. They 
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are lined by the epithelium peeuliar to the part. The ocelusion 
may be due to coneretions, contracting scars, chronie inflammation, 
and tumors, and the latter may affeet glands already included within 
the tumor. 

Among the follieular eysts of the skin are comedones, milia, and 
the sebaceous tumors called atheroma. The latter contain detritus 
and cholesterin, often mixed with lime salts, and may be of hazelnut- 
size or sometimes larger. They may arise from bits of integument 
snared off during fetal life. 

Mueous eysts occur in mucous membranes by ocelusion and dilata-- 
tion of its glands, and are especially common in chronie catarrh. 
Sometimes the widened glands projeet as polyps. These are common 
in the cervix uteri as the ovula of Naboth. They eontain thin or 
eolloid matter, 

An example of a eyst from a gland duet is found in the oral tumor 
called ranula, while the canals of the breast, biliary passages, parotid, 
panereas, duets of Bartholin, and many other parts may be similarly 
dilated ; many of these are elearly due to coneretions. Im the ovaries 
large eysts of the Graafian follieles form when, instead of bursting, 
fluid accumulates in them. (See Chapter XIV.) 

From canals which at one period are open, but do not persist to 
later life, eystie formations may arise, as in the parovarium, testis 
(hydatids of Morgagni), and branchiogenie eysts of the neck. Eetasis 
of Iymph vessels happens in other cases, as in many eystie lymph- 
angiomata, and tendon sheaths and mucous burse may also dilate. 
All these eysts are lined by endothelium. 

Teratoid tumors will be treated in Chapter IV. 


GHAPTER I“ 
CONGENITAL ANOMALIES AND DEFORMITIES. 


Introduction: Heredity. Certain pathologieal conditions for 
which no external cause is apparent are said to be inherited—that is, 
they are found in many generations and many members of both ances- 
try and posterity in certain families. Inheritance of qualities, upon 
which depends- constaney of physiological varieties, may thus be 
exhibited pathologically. Heredity may be direct, as when a disease 
passes from parent to child, or it skips a generation or two, but reap- 
pears. With direet inheritance there may be variations, for the dis- 
ease may pass from mother to sons or from father to daughters, and 
not to both sexes. Im contrast to inherited disease, a family abnor- 
mality may be observed when from healthy parents many descendants 
are similarly affected. Collateral inheritance oceurs when abnormali- 
ties are noted in side lines, as in uncle and nephew. When a peeu- 
liarity appears after a long period, with unaffeeted generations in 
between, it is spoken of as atavism, especially when the character was 
present in phylogenetic forerunners. 

Examples of inherited abnormalities are found in the following 
cases: Hemophilia, which is inherited by males through females ; 
color-blindness, hemeralopia, myopia, cataract, and other eye condi- 
tions; some forms of progressive muscular atrophy and pseudohyper- 
trophy oceurring in childhood; gallstones, especially common in 
females; polyuria and polydipsia ; dwarf stature, polydactylism, hare- 
lip, dextrocardia, ete.; atavism, as supernumerary breasts and nipples 
and ribs; certain tumors, nevi, pigmented areas, neurofibromas; very 
important mental diseases and the neuropathie disposition, hysteria, 
psychoses, idioey, and organic nerve diseases; infectious diseases, 
direet or in predisposition, and also immunity to infeetions; and con- 
stitutional anomalies, as gout, diabetes, and obesity. 

The appearance, in the offspring of healthy parents, of diseases 
which the former may pass on to their children, points to a heredity 
in acquired characteristics which is vigorously denied by many author- 
ities, All observations agree that aceidental trauma is not inherited, 
as proved by experiments on animals and the century-long practice 

(182 ) 
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of eireumeision. But opposed to these external eonditions there are 
internal disorders, as of the mind, which appear in previously normal 
individuals and are inherited from them. The objeetion is made, 
however, that in these cases the disease is not aequired, but only 
developed on a congenital basal condition, and that this fundamental 
disposition may remain latent a generation or two; but the possibility 
of aequired characters is not thereby disproved, and the appearance 
in certain persons of a disposition to diseases acquired in the genera- 
tion before speaks for such heredity. If such possibilities are excluded 
it remains to assume that in the union of spermatozoön with ovum— 
for these alone can carry hereditary characters—certain pathological 
variations oceur.' The new individual resembles the parents, but 
possesses new and peeuliar traits, and similarly pathological characters 
may appear and be inherited by the next generation. 

It is thinkable, furthermore, that the external influences which 
modify the body cells may modify the sexual cells in the sense, for 
instance, of a heightened disposition or increased immunity with regard 
to a special disease, and thus an inheritable peculiarity may oceur in 
one parent. The morula which follows union of the two sexual 
elements may also be similarly influenced. 


DEFORMITIES. 


Departure from the normal may appear in the complete organism, 
and also in the fetal body which has just begun its development, at 
any point from the time of its development from the ovum to the time 
of perfection of its form, when it possesses the characters of the species 
and of an individual. It is elear that anatomical variations during the 
period of development must have consequences far more pronounced 
than those oceurring later, for the former disturb the entire foundation 
of an organ which is yet to be, and hence all resulting forms derived 
therefrom. Hence defect, increase and decrease in the energy of 
growth—all influence the parts coming from the early foundation 
more seriously in proportion to the nearness of the influence to the 
starting point of the organ. Thus arise congenital abnormalities more 
or less marked, which if severe are called monstrosities or malforma- 
tions, but if less evident simply congenital anomalies. The slight 
degree of such a variation may be at birth only a disposition, rendered 


ı Ziegler. Lehrb. d. allg. path, Anat., Jena, 1901. 
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active in later life by various aceidental influencees. It is elear that 
in the development of abnormalities there is nothing voluntary. The 
qualities which may be regarded as inherited in the sexual cells which 
lead to the normal development of the fetus follow a definite path to 
the normal type; the abnormal examples may be conditioned by 
abnormal foundations which follow an altered path toward completion, 
or the internal influences are complicated by external, which lead the 
course of development into pathological paths. The origin of the 
anomaly may be found in the progressive or regressive processes already 
studied. As soon as the primitive organs have reached a certain stage 
of growth they may be affected by lesions which are eomparable to 
those of later life, as dropsy, eireulatory and inflammatory disorders ; 
and these produce malformations or copy diseases of the eompleted 
organisms, as in fetal endocarditis, rhachitis, scleroderma, and infee- 
tions passed from parent to child. There are, then, actual diseases of 
the fetus, like those of advanced life. The tendeney incereases with 
growth, and becomes more marked as the fetus approaches extra- 
uterine life. The majority of malformations arise in the earlier periods 
of fetal life, the severe malformations all being referred to the first 
three months of fetal life, in which diseases are uncommon. The causes 
may be mechanical, as pressure, jarring, and limitation of the enelosing 
space as by fusion of the fetal envelopes. In the same way, or by 
eireulatory disorders, dropsy of the amnion and placental and uterine 
disease may cause malformations. Of the internal causes the most 
important is heredity, which especially implies slight variations, as 
extra fingers, toes, and nipples; but it is felt also in severe cases, as 
in spina bifida. Quite commonly the defeet appears in several 
members of a generation, though the parents and their ancestors may 
have been normal ; in other cases the inheritance passes over a genera- 
tion to reappear in a later one, as when abnormalities of the male 
genitalia are passed through unaffeeted females (latent heredity). 

Contrasted with ordinary heredity there is the special case of atavism 
— a throwing back to another species form, in the meaning of the 
evolution theory. This is so uncommon in human pathology that 
there is hardly an authenticated case of it known. 

Many malformations appear entirely as spontaneous variations ; they 
may be called primary germinal anomalies. This is seen normally 
where an individual has the race and peculiar qualities of his parents 
and also characters of his own, which, however, express themselves 
within the limits of the species to which he belongs. Certain anomalies 


CONGENITAL ANOMALIES AND DEFORMITIES. 185 


depend upon the persistence of parts which normally do not last after 
the end of fetal life, as patent foramen ovale and duetus Botalli, 
branchial clefts, the thyroglottie and omphalomesenterie ducts, the 
urachus. 

The different factors leading to anomalies cannot always be sharply 
separated from each other, for we have only the end produets to 
examine, not the initial change. 

Imperfeet knowledge of the genesis of malformations prevents a 
proper classification of them, but they may best be divided according 
to external appearances, although the monsters by defect are better 
understood. The following groups are recognized ; 

1. Monsters by defect—a part or parts lacking or ee 
developed. 

2. Monsters by excess—the size, number, or time varying from 
the normal. 

3. Monsters by alien constitution—abnormal relations of internal 
organs. 

4. Hermaphrodites— with mixed sex. 

All these forms, which may occur in a single individual, are con- 
sidered as autosite malformations, and contrasted with double monsters 
formed by the fusion of one or more individuals. 


1. MALFORMATIONS BY DEFECT. 


These inelude all anomalies caused by restraint of growth, whether 
by mechanical, inherited, or spontaneous influences. Aplasia is the 
complete absence of an organ which either did not begin to form 
(agenesia) or was lost in an early stage. Aplasia may affeet impor- 
tant vital organs, as the heart and brain, without entirely preventing 
the development of them if the blood supply is suffieient. In other- 
wise normal persons a part may be aplastic, as when one of a pair of 
organs is imperfeet and the other usually hypertrophied (kidney, testis; 
see p. 99). When a part is partially developed, but not proportion- 
ately to the rest of the body, it is spoken of as hypoplasia ; it may be 
caused by very slow growth as compared with the general development, 
or persistence of an early stage, or by atrophy oceurring during fetal 
life. 

A primitive organ may be split or snared off, and the detached por- 
tion may be placed and developed in an abnormal site. Hence arise 
duplieation, outgrowths, and accessory organs. As a rule, it is one 
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of paired organs which is so affeeted, or organs which at first are 
double and then fuse and fail to effeet complete union, as with double 
uterus. Organs made in this way ınay not fully develop. Harelip 
and cleft palate oecur through imperfeet union of parts about the 
mouth. Actual fission of primary organs and excessive growth account 
for other cases of deformity. 

Small portions of the primitive spleen, kidney, and other organs are 
found, and from these eysts may form. When budding oceurs in the 
embryo, as with the formation of the limbs and their parts, they may 
be strangled off by amniotie folds. Dislocation of the primitive source 
of an organ may cause it to develop in strange places, or it may make 
a teratoma, or remain quiet until late in life, and then form a neoplasm. 
(See Chapter III., E.) 

The contrary process—namely, fusion—may affeet parts which have 
a physiological relation or which should remain separate. Thus fingers 
and toes may unite (syndactylism), or the lower limbs may form but 
one (symmelia). With very superficial union the word adhesion may 
be employed. Fusion of dissimilar parts is exemplified by fusion of the 
amnion with parts of the embryo. 

The causes of all these anomalies are varied. Spontaneous varia- 
tion and heredity both act. Aplasia and hypoplasia may be due to 
lessened energy of growth, or imperfeet vascular supply, or disturbances 
of tissue balance (p. 80). The clearest cases are those in which there 
has been an obstacle to development from the uterus or the fetal envel- 
opes. General or partial adhesion of the amnion to the embryo, with 
deficient amniotie fluid and imperfeet development, are observed, and 
partial amniotie adhesions are specially frequent at the ends of the 
somatic axis. A later increase in the amniotie fluid may so stretch 
these amniotie bands that they can snare and amputate fetal parts, or 
themselves be broken off and hang attached to some part of the fetus 
(see below, B, e). At the head, end fusion of the embryo and amnion 
may prevent complete formation of the eranium or face; at the caudal 
end, rudimentary or fused limbs may result ; on the anterior aspeet, im- 
perfeet closure of the abdomen and hernia of organs, or eetopia cordis. 
General narrowness of the cavity produces malformation of limbs, 
adhesions, and false positions. Similar effects follow uterine tumors 
and hemorrhages ‘into the fetal membranes, which cause pressure and 


prevent perfect development. 
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Red figures are bleeders; square, males; round, females, 


(From LoRsen, in Kleb’s Allgem, Pathol.) 
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THE VARIOUS FORMS OF DEFECTIVE ANOMALIES, 


A. Involving the Entire Body. 


Acardia. Very marked deformity, with heart, head, and extremi- 
ties rudimentary or lacking. In the worst degree the whole body is 
but a shapeless mass covered with skin. Occurs in twin pregnancies 
with a normal fetus, having placenta and chorion in common ; nour- 
ished by branches from artery and vein of other fetus (umbilical). 
According as one or the other part is more developed the following 
kinds are found: 

1. Acardiaeus amorphus, formless mass, without head or extremities. 

2. Acardiacus acephalus, head absent, buttocks and legs more or 
less complete. (Fig. 91.) 

3. Acardiaeus acormus, round mass with rudimentary head ; umbil- 
ical cord inserted at the neck. 

4. Acardiacus anceps, head and extremities developed, the rest 


rudimentary. 





Acardiacus acephalus. Anencephalus. 


B. Involving a Single Important Region. 


(a) Affecting the Head. 1. COrumioschisis with anencephalia. 
Entire eranial vault lacking, so that basis eranii is exposed ; rudiment 
of brain apparent here (area cerebro-vasculosa) ; skin absent where 
eranium is defeetive (adermia); if defeet involves a part of the spinal 
eanal also it makes eraniorrhachischisis. (Fig. 92.) Caused by early 
fusion of amnion, before elosure of medullary plates, by abnormal 
bending of fetus, imperfeet development of eranial dome of amnion, 
hydrocephalus, ete. 

2. Acrania with Exencephalia. A lower grade of previous form, 
rudimentary brain lying free. 

3. Hemicrania with Exencephalia. A portion of the eranium absent, 
brain rudimentary or complete, more or less exposed. 


188 GENERAL PATHOLOGY. 


4. Encephalocele. Defect of eranium in one place, which is often 
at the root of the nose (exencephalocele anterior), small fontanelle 
(exencephalocele posterior), or lateral fontanelle (exencephalocele 
lateralis). Through the opening a portion of the brain comes out 
(exencephalocele, hernia cerebri anterior, posterior or lateral, hydren- 
cephalocele), and also its membranes, or the latter alone (meningocele, 
hydromeningocele). Cause mechanical, as trauma. 

5. Hydrencephalia. Collection of fluid in the ceranium, with 
secondary defeet of the latter; in the highest degree, rudimentary 
brain as a large vesicle filled with fluid. (For Porencephalia, see 
Chapter XIII.) 

6. Microcephalia. Head and brain abnormally small from general 
imperfeet development. (See Cretinism, Chapters XII. and XIII.) 

(b) Affecting the Face. 1. COyclopia, Oyelencephalia, Synoph- 
thalmia. Oeccurs with restrained development of the anterior part 
of the brain, which remains single; eyes imperfectly separated ; at the 
root of the nose an imperfeet eye, and above it a rudimentary nasal 
process (ethmocephalia, Fig. 95). 

2. Fissures in the Face. T’he oral opening is surrounded by the frontal 
process and the first branchial arch. From the former there develops a 
lateral inner nasal process medial from the olfac- 
tory groove, and laterally from this an external 
nasal process (b). From the first arch the max- 
illary process and the mandible form (e, d). Be- 
tween the nasal buds there is a furrow, called the 
nasal furrow, leading from the mouth to the olfac- 
tory groove; between the outer nasal bud and the 
maxillary process there is another furrow — the 
lachrymal—leading from the site of the eye to 
the nasal furrow (between b and e), forming with 
it the nasolachrymal (between a and ce). By 

Head of an embryo. further differentiation and partial fusion of these 
fifth week. a. Inner nasal 
process. b.Outer. c.Max- parts tlre enelosure of the mouth by bone and 
re soft parts is completed. From the middle un- 
paired part of the frontal process the septum and 
the premaxillaries are formed, and the primitive incisor teeth ; soon 
the maxillary and premaxillary bones unite, and then the alveolar 
process, the upper lips, and the cheek develop. From the maxilla 
there spring toward the lower edge of the septum two internal hori- 
zontal plates—the hard palate—which unite with the septum in the 
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middle line. As the face develops the nasal cavities lie more deeply 
within the head. The outer nasal bud makes the ethmoid labyrinth 
and the cartilaginous roof of the nasal chamber, whose floor is closed 
in by the palatal process of the maxilla. Imperfeet development of 
the parts enumerated may result in one of the following : 

(a) Os Leporinum, or Harelip. Fusion of the maxillary process 
absent, split in the lip (cheiloschisis), or the jaw also (cheilognathos- 
ehisis), on one or both sides. Shallow furrow on the lip, or the nose 
also invaded. (Fig. 94.) 

(b) Cleft Palate, Palatoschisis. Union of external parts normal ; 
fissure of hard or soft palate, so that buccal and nasal cavities com- 
municate. Caused by the horizontal plates of the maxilla failing to 
meet. The uvula may be forked. 


FiG. 9. 









+-- Frontal process 


Original nasal furrow --e F-- Ineisor tooth 
Septum --$ 


Palatal plate — 


ae 
Cleft palate. (After O. SCHULTZE.) 


(c) Oheilognathopalatoschisis. Complete fissure of palate. Mouth 
and nose cavities communicate; septum narium projeets free in the 
same and carries the imperfect premaxillary bone; hard palate repre- 
. sented by narrow ridges on the maxilla. 

(d) Vertical Buecal Fissure. Non-union of frontal with maxillary 
bud. 

(e) Oblique Buccal Fissure. Running from the mouth to the eye 
in various ways; secondary to fusion of the amnion and abnormal and 
partial union of maxills. 

(f) Maerostomia. Transverse buceal fissure. Non-union at the 
eorners of the mouth. 

(9) Agnathia and Mierognathia. Lower jaw defective; mouth 
small (mierostomia) ; ears united below (synotia). (Fig. 96.) 
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(h) Median Facial Fissure. Nose, jaws, perhaps also sternum, 
split in median line. 

(!) Schistoprosopia. Large anterior median defects in the face, due 
to combined defeet in union of several primitive buds. 

( J) Atresia Oris. Imperforate mouth ; and also duplication of the 
opening may oceur. 

(e) Affecting the Back. Common to all of these forms is imper- 
fect elosure of the posterior spinal arch, partial or complete. 

l. Rhachischisis Totalis. Resembles eranial defect, and may com- 
plicate it, while adermia corresponds to extent of spinal fissure. The 
spinal canal is a shallow trough. The dura and pia may be open, in 
the worst cases the spinal canal also, and there appears on the anterior 
wall of the canal an area medullo-vasculosa, including glia and vessels 


FiG. 9. FıG. 96. 





Ethmocephalia. Agnathia, synotia. 


microscopically, and in the gross appearing only as a thin film or mesh 
of delicate fibres. 

2. Rhachischisis Partialis (spina bifida). Canal open in the region 
of only a few vertebr&®, with or without hernia of spinal cord, the pro- 
truded mass consisting of membranes (hydromeningocele) or of rudi- 
mentary cord also (myelocele, myelomeningocele). (See Chapter 
XI, &,) 

(d) Affecting Neck and Trunk. The Neck. Congenital fistula of 
the neck, from open branchial cleft, usually on the lateral aspect, less 
often in the mid-line; as a derivative of the cervical sinus, a canal 
lined with mucous membrane, ending blind inwardly or leading into 
the larynx, trachea, or pharynx; or a protruding pouch from these 
places, with no outer opening. Congenital hydrocele colli may start in 


such duets. 
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The Breast. Thoracoschisis, or fissur«a sterni, more or less complete, 
with or without adermia ; ribs also defeetive at times, 

Eetopia cordis, the heart, with or without the pericardium, pro- 
truding through the fissure. 

The Abdomen. Complete abdominal fissure; anterior abdominal wall 
absent, or a thin, fibrous skin which continues into the amnion. The 
umbilicus and cord may not develop; the intestines lie in a sac made 
of peritoneum and amnion (eetopia viscerum). 

Oongenital umbilical hernia, a less degree of the former; a portion 
of the gut lies in the proximal part of the cord. 

Vesieogenital fissure, dividing the lower anterior abdominal wall, 
bladder, and pubes. 

Eetopie urinary bladder, complete bladder as a hernia through the 
fissure, or the anterior bladder wall also defective (inversio, or 
extrophy of the bladder). 

Genital fissure, hypoplasia and duplication of the internal genitals ; 
eomplete or partial fissure of the male urethra, so that it opens above 
(epispadias) or below (hypospadias) ; into the vagina in females. 

Pseudohermaphroditism (maseuline, when the testes alone are 
present; feminine, when the ovaries). The sex is single, and the 
glands may be hypoplastic, or vasa deferentia or tubes may be normal. 
External parts resemble the opposite sex, as hypospadias 
and fissure of the scerotum (P. externus); or internally Fıe. 97. 
there are parts of the opposite sex apparatus (P. internus), 
or both conditions may coexist (P. completus). (See BD 
Fig. 98.) | 

The Intestine. Atresia ani simplex, atresia ani vagin- er & 
alis, vesicalis, urethralis. Meckel’s divertieulum, a 
remnant of the omphalomesenterie duct. (See Chapter 
X.) In eloaca formation the urinary traet splits, and sympus apus, 
the lower end of the gut communicates with the bladder. 

(e) Affecting the Extremities. 1. Amelus. No limbs ; wart-like 
prominences in place of them. Abrachius, absent or imperfect arm ; 
apus, imperfect leg. 





2. Phocomelus. Defeet of arms and legs; hands and feet directly 
attached to the shoulders or hips. 

3. Mieromelia, Peromelia. Abnormal smallness or further mal- 
formation of the extremities; fetal amputations; split hand or foot, 
with absent middle phalanges, making adactylia or perodactylia. 

4. Fusions. Sympus, symmyelia, or siren deformity. Lower 
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extremities fused ; feet united (sympus apus), partly separate (sympus 
monopus), or entirely separate (sympus dipus). Syndaetylia, toes or 
fingers united with each other in slight degree, or complete webbing 
of the same. 

5. Monobrachius, Monopus. One limb absent, either upper or 
lower. 

(For the malformations of internal organs, see the various chapters 


of Part 11.) 


II. MALFORMATION BY EXCESSIVE DEVELOPMENT. 


This group is characterized by over-production rather than under- 
production, and implies internal causes, as large primitive site or 
excess of growth-energy. There may be an inerease in number, or 
size, or premature appearance of parts. Among the first are poly- 
mastia, or extra breasts; polydactylia, or extra fingers; supernumerary 
teeth, ribs, and accessory organs (spleen, kidneys). These depend 
upon division of the primitive organs, or reduplication of them, or 
overgrowth of normal rudiments, as feminine development in the male 
breast (gynecomastia). 

Abnormal size may affeet the entire body at birth, or only certain 
parts; as congenital elephantiasis in the skin, leontiasis in the face 
bones, hyperplastie single tissues, and giantism. 

Abnormal development in time is observed in the genitals. 


III. MALFORMATION BY VARIATIONS IN LOCATION; 
MONSTRA PER FABRICAM ALIENAM. 


Situs inversus, or right-sided position of organs which normally lie 
on the left, and viee versa, is an example of this malformation. In- 
volving all organs it may be termed inversio viscerum completa. It 
may affeet all the abdominal organs or be limited to a single one of 
them. It is caused by mechanical influences which produce abnormal 
bending of the embryo. 


IV. MALFORMATIONS BY MIXTURE OF THE SEXES; 
HERMAPHRODITISM. 


The primitive sexual organs are indifferent, including for each sex 
a paired gland bud and two ducts on each side—the Wolffian and the 
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Müllerian. From these the male develops by differentiation of the 
gland as a testis and disappearance of the Müllerian duet; the female 
develops an ovary, and the Wolffian duet is lost. (Fig. 98.) Herma- 
phroditism oecurs when on one or both sides the gland bud makes 





Diagram of primitive sex organs. @. Dr. Sexual gland. W. @. Wolffian duct. M.F, Müllerian 
duct. Can. ren. Ureter. L.r. Round ligament. (After von WINCKEL.) 


testis in part and ovary in part, or when one bud becomes an entire 
testis and the other an entire ovary. Hence there may be three forms 
of true hermaphroditism : 

1. Bilateral Hermaphroditism. Double sex, gland on either side. 

2. Umilateral Hermaphroditism. Double sex, gland on one side. 

3. Lateral Hermaphroditism. Testis on one side, ovary on the 
other. 


V. DOUBLE MONSTERS; MONSTRA DUPLICIA; 
MANIFOLD ABNORMALITIES. 


Simple or autosite malformation is contrasted with double forms, 
in which the body, or parts of it, may be twofold or more. The 
etiology is obseure; but it is clear that the double monsters originate 
in a single egg and a single morula, and that at some time a duplica- 
tion of the primitive trace or medullary groove may oceur. The chief 
theories are: 

Fusion Theory. Plurality of the primitive embryonal site, two or 
more forming independently and then fusing. 

Fission Theory. Primitive site single, but divides into two or more, 
Each of the parts reproduces the lacking half (post-generation), but 
without complete separation of the two embryonal sites. If one of 
the parts divides again, threefold and other forms may result. 

13 
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Bifureation Theory. Divergent development of the single primitive 
site ends in duplication. 

Radiation Theory. Within a primitive site two or more primitive 
traces form which unite at one point. 

Double monsters consist of two partly separated individuals usually 
united at symmetrical points, and here the parts may be double or 
single. With fusion of this variety there is always some restraint of 
growth. Thus with fusion of two heads the face may be single or 
double (Figs. 99, 103, 104, 105); there are two ears or three, the 
latter made by fusion of the two which become apposed ; there may be 
four eyes (tetrophthalmus, Fig. 108, a), or the two median bulbar 
sites fuse (triophthalmus, Fig. 99); or there may be two eyes (Fig. 
108, 5) and a single or double mouth. Similar grades of duplication 
oceur in the trunk. The double thorax may present two or four upper 
limbs (Figs. 106, 108), or the two apposed arms may fuse, and the 
three-armed monster results. (Fig. 100.) In the same way, with 
fusion of the pelvis there may be two, three, or four lower extremi- 
ties. 

The doubling may involve the entire trunk, and the two individuals 
are connected only at some point of the trunk. The twinning then 
appears only at the head or at the pelvie end. The first kind is called 
anacatadidyma. (Figs. 105, 108.) 

Catadidyma is the term used for monsters with doubling of the head 
end. It may not be limited to this, but may involve lower parts also, 
as two heads and more or less completely separate thorax, spine, or 
pelvis. The doubling lessens from above downward (zara); as when 
the heads are separate, the thorax double, but not completely separate, 
and the buttocks fused. (Figs. 100,101.) In the analogous anadidyma 
(dvd) the pelves may be separate and the fusion increase upward. (Figs. 
103, 104.) 

In proportion to the separation the twins are capable of complete 
development, as in the case of the genetically related, wholly separated 
twins which have the placenta in common and arise from a single 
ovum. The differentiated parts are strikingly similar, and the sex is 
the same in each. In many double monsters there are also anomalies 
by defeet. One individual may be very much less developed, appear- 
ing as a dwarf (heterodidymus), or as an acardiacus, or as a rudimentary 
limb attached to any part of the developed half (Fig. 107), or a form- 
less mass is attached as a parasite to the autosite. The mass may be 
surrounded by the autosite’s tissues, making a fetal inelusion (fetus in 
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fetu, epignathus in the mouth, engastrius in the body eavities) ; or a 
tumor—a teratoma—may represent the parasitie portion, 


The Single Forms of Double Monsters. 

I. Catadidyma (duplieitas anterior). Doubling begins at the head 
and reaches more or less to the trunk. Union least at the pelvis. 

1. Diprosopus. Head double, not separate ; face more or less com- 
pletely separate ; eranial cavities single or double: 

(@) D. diophthalmus. Two eyes, mouth double. 

(b) D. triophthalmus. Third median eye in common. (Fig. 99.) 

(e) D. tetrophthalmus. Two separate eyes between the noses. 

(d) D. triotus. Cranium double, four eyes, and one median and 
two lateral ears. 

2. Dicephalus. Two separate heads; doubling may involve body 
down to the pelvis. 


Fıs. 9. FıG, 100. Fie. 101. Fıs. 102. 





Disprosopus. 


Dicephalius tribrachius Ischiopagus. 
brachius, tripus. 


(a) D. dibrachius. Thorax fused, two upper extremities. 

(b) D. tribrachius. Median upper extremity fused. (Fig. 100.) 

(e) D. tetrabrachius. Median upper extremities separate. 

(d) D. tripus. The median lower extremity fused. (Fig. 101.) 

3. Ischiopagus. Union only at the pelvis; the two individuals lie 
with heads direeted oppositely, internal organs to a great extent 
doubled. (Fig. 102.) Omphalopagus; union at the navel. 

4. Pygopagus. Union only at the sacral or ischial bones ; the two 
usually turned with their sides opposed. 

Il. Anadidyma (duplieitas posterior). Doubling begins at the 
pelvis and lessens upwardly. 

1. Dipygus. Lower body and extremities double; head single. 
D. dibrachius, two armed; D. tribrachius, three armed. (Fig. 103, ) 

2. Syncephalus. Double thorax, two heads fused, (Fig. 104.) 


.*+ 
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(a) S. symmetros, janieeps. Head completely double ; two faces, 
one anterior, one posterior. 

(b) S. asymmetros. One face developed. 

3. Öraniopagus. Doubling of entire trunk, fusion at head. (Fig. 
105.) Epicome is a eraniopagus in which only the head of one indi- 
vidual is formed. 


FıG. 108. Fi. 104, Fıs. 105, Fı@. 106. 








zT | 
Dipygus tetra- Syncephalus. Craniopagus. Thoracopagus tetra- 
brachius. brachius, 


III. Anacatadidyma (duplieitas parallela). Entire trunk double; 
union on breast or belly; area of connection may be small; the double 
upper or lower ends may be partly fused. 


Fıs. 107. Fıg. 108. 





Epigastrius parasiticus, Prosopothoracopagus. 


1. Thoracopagus. Two individuals, united only on thorax, placed 
parallel. 

(a) T. tribrachius.. Median arms fused. 

(b) T. tetrabrachius. Four armed. (Fig. 106.) 

(ce) Xiphopagus. Union only by ensiform process; the Siamese 
twins an example. With one individual rudimentary, thoracopagus 





 CONGENITAL ANOMALIES AND DEFORMITIES. 197 





“ parasiticus, second portion attached to anterior wall of thorax or 

epigastrium, (Fig. 107.) 

 (d) Heterodidymus. Second individual doll-like in size and 

adherent to breast of viable autosite. 

2. Prosopothoracopagus. (a) Heads fused, faces also; cranial 

E cavities separate. (Fig. 108.) 

(b) Epignathus. Parasitie form of the same; wholly rudimentary 

fetus in the buccal cavity of the autosite, or projeeting from it; usually 
‚attached to the basis eranii. (Fig. 103.) 
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Dermoid cyst of the ovary. (After PFANNENSTIEL.) 


| (e) Rhachipagus. Fusion of dorsal or lumbar vertebre. 

- Monsters of three and more individuals are rare, but resemble the 
double forms. 

} Teratomata. The second fetus may be so rudimentary as not to 
be recognizable as an individual, and forms a more or less tumor-like 
appendage to the autosite. This may result from splitting or snaring 
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off of the primitive embryonal site or excessive growth of single tissues, 
Hence arise seemingly neoplastic formations, which may increase in 
later life, but differ from tumors by containing not only atypical 
tissues, but also rudimentary organs—teeth, bone, cartilage, muscle, 
glands, ete. Dislocation of fetal tissue may cause such growths to 
develop where their tissue is wholly foreign. Certain congenital 
tumors resemble these, as chondroma in the testis and parotid, and 
hypernephroma in the kidney. 


Fıs. 110, 





Section of dermoid eyst ofthe ovary. (After PFANNENSTIEL.) 


Among the teratomas belong many tumors which oecur at the sacral 
or the cephalie end of the body, eongenital or other, which contain 
rudimentary organs and may lead to eyst formation. These are 
known also as dermoid eysts and appear in special regions, as the 
ovaries, the subeutaneous tissue of the neck, the orbit, car, and floor 
of the mouth ; their walls correspond in formation to the skin. Tera- 


tomas inelude the following: 





CONGENITAL ANOMALIES AND DEFORMITIES. 199 


1. Epidermoid Oysts. Fibrous capsule, with corneous epithelium ; 
contain soapy or dry and friable matter derived from epithelial cells. 
Among these is the cholesteatoma, nodular, lameiläted, and peeuliarly 
glistening, like mother-of-pearl, oceurring in special parts of the brain 
and developed from the pia. The contents are irregularly arranged, 
or consist of eoncentrie seales of corneous epithelia eontaining more or 
less cholesterin between them; the whole surrounded by a wall of 
vaseular eonnective tissue, with several layers of epithelia resembling 
epidermis and transitions of these to the scales which fill the tumor. 

2. Dermoid Oysts. Contain epidermis, and also hair and sebaceous 
glands. The eontents are usually fatty, and after death thicken to an 
unetuous mass in which the hairs are found in bundles. 

3. Simple Teratoma. Compound dermoid, with contents mentioned, 
where teeth and bones may be found in addition. 

4. Compound Teratoma. Other organs and tissues are found, as 
salivary or sexual glands, mucous membrane, muscle, nerves, whole 
fingers or toes, parts of the eye or breast. These are due to fetal 
inclusion or development of scattered primitive organs. It is sup- 
posed that such tumors may arise from ova which begin to develop 
without impregnation, parthenogenetically, and hence imperfectly. 

Both dermoid and teratoma may beeome transformed into sarcoma 
or careinoma. 


CHAPTERY, 
PARASITES. 


A. VEGETABLE PARASITES. 


THE vegetable parasites of man belong to the eryptogams, includ- 
ing the fission fungi, schizomycetes, or bacteria ; the hyphomycetes, or 
mould fungi ; and the saccharomycetes, or yeast fungi. 


1. Bacteria. 


Among vegetable parasites the bacteria are the most important. 
They are simple, one-celled miero-organisms, measured in mieromilli- 
metres and fractions of the same (mieron, or #). Their morphology 
is restrieted, and, classed according to form, but three divisions are 
made—the cocei, spherical or spheroid; the bacilli, with elongated 
bodies; and the spirilla, which are twisted in corkserew form. In 
some baeteria, considered as undoubted baeilli until now, there is an 
apparent branching of the single cells, as is a common feature of the 
hyphomycetes; among these are tuberele and diphtheria bacilli. 

A nucleus has not been certainly determined for all forms of 
bacteria, but they are enclosed in a membrane which may be demon- 
strated by proper methods. Externally this membrane is not sharply 
defined, but often fades into a gelatinous material which swells with 
water (Fig. 118); this is called the capsule. It stains with difhieulty, 
but often reaches a notable size. Most of the encapsulated bacteria 
form this envelope only in the body of the host or on suitable media, 
and it is usually lost in cultivating the organism. In dividing, the 
bacteria may retain this capsule, and many young forms may be 
gathered within it. Such groups are called zooglea (palmella), and 
form the seum on mouldy liquids. 

Many bacteria are motile when examined in fluids. This self-pro- 
pulsion is not to be eonfounded with the molecular trembling and 
daneing of lifeless partieles suspended in fluids. The kind of move- 
ment shown may be erawling, waving, serpentine, sometimes rapid, 
sometimes slow ; and it is more often seen with spirilla, comma forms, 
and bacilli, less often with eocei. It is almost always produced by 
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cilia or flagella—hair-like processes, single or multiple, which are 
placed at one or both ends, or generally over the bacterium, making 
the monotrichous, lophotrichous, and peritrichous forms. In some 
actively motile forms, as the spirochete of Obermeier, no flagella have 
yet been found, 

Bacteria propagate by fission or by spore formation. In the first 
ease one individual constriets and divides into two. Cocci beeome 
sliehtly elongated before dividing, while baeilli after 
they remain short for a time. Endogenous sporulation 
oceurs as localized thickening at some part of the bac- 
terium, which is followed by the appearance there of a > 
roundish, refraetile body within the bacterium, often 
distending it, which takes stains but slightly. The 
spores are median, lying in the middle of the organism, 
or end spores. (Figs. 120, 121, 122.) When the end spore distends 
the baeillus it makes club and racquet shapes, called clostridia. 

The marked peeculiarity of spores is their resistance to influences 
which destroy the enelosing bacterium, owing to the dense spore mem- 
brane which surrounds them, and hence they persist after the parent 
germ is lost. In favoring conditions these resting forms begin to 
develop anew. 

Spore formation, almost confined to bacilli, is observed as the culture 
medium begins to be exhausted, but at times vigorous colonies also 
develop spores. A higher temperature is required than for the growth 
of the simple germ. 

Another variety of spores is called arthrogenous, and develops, 
according to Hueppe, when a cell is surrounded and thus protected 
from injury by others which may be dying; but the greater resist- 
ance of arthrogenous spores has not been proved, and they are not 
eonsidered as equivalent to the endogenous variety. 

The propagating power of baeteria is enormous, and so in a short 
time ceountless individuals may be developed. With unhindered 
growth a single cell may at intervals of an hour divide to two, these 
to four, then to eight, and so on until in twenty-four hours there are 
sixteen million, and after three days forty-seven trillion. 

Bacteria which are dying often present variations in forms, buds, 
constrietions, and dissolution of the regular type, which are grouped 
under the name involution forms. 


Fıs. 111, 


Spirilla. x 1000. 


In general, baeteria are easily and deeply stained by the aniline 
colors, and hold the stain more strongly than the tissue elements. 
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Certain bacteria are peculiar in staining only after long exposure, or 
with the aid of mordants, or by heating; but these retain the color 
longer than others, and may even be treated with strong mineral acids 
for a time without giving up the stain. This resistance to acid is an 
important distinetion of many kinds of bacteria, and the diagnosis of 
the tubercle bacillus depends upon it (p. 225). Flagella and spores are 
stained with more diffieulty than the cells, and require special methods. ! 

Within the bacteria there appear certain granules in some staining 
methods, and these are supposed to be deposits of iron or sulphur or 
of unknown nature. In salt solution the plasma of the bacterium 
shrinks from the capsule, leaving clear spaces (plasmolysis). Pure 
water may swell the plasma and remove these, Other vacuoles occur 
in degeneration forms. 


Review of the Chief Bacterial Forms. 


I. Cocci. Bacteria of nearly spherieal or short oval form, almost 
never motile. Propagation only by fission. According to grouping, 
divided into: 

1. Diplococcus. After division of one, the two young forms remain 
adjacent to each other; the opposed sides may be flattened or pointed. 
(Fig. 116.) 

2. Streptococcus. After division the young forms remain together 
in great numbers. Fission oecurs in only one plane, and hence arise 

long or short neeklace or chain groups, often in curves. 

Fıs. 112. (Fig. 118.) 


% E 3, Tetrads, Merismopedia. Division occeurs in two 
Se) planes at right angles to each Graen, and the young 
® & forms remain in fours. (Fig. 27) 
® 4. Sareina. Fission in three dimensions, and the 


Sarcina. X 1000. 2 Se, SE R } @ : 
eight individuals remain in dice-like cubes. (Fig. 112. 


5. Staphylococcus. Micrococeus in the striet sense, in irregular 
groups and masses, or as grape-like cultures. (Fig. 115.) 

II. Bacilli. (Figs. 119-126.) Long or short rods, propagate 
by fission or spores; the former by fission or crosswise, the younger 
forms separating or connected (streptobaeilli). From the spore the 
bacillus develops by simple lengthening or by the rupture of the spore 
membrane and growth through the opening. 

1 Gram’s method is of great diagnostie value. The bacteria are stained with aniline-gentian- 


violet, treated with Lugol’s solution, decolorized in aniline-xylol (1: 3), then carried through 
xylol and mounted in balsam. Certain kiuds hold their color, others lose it by this method. 
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III. Spirilla. Spirochete. Both of these forms are spirally wound, 
like eorkserews. (Fig. 127.) In small portions they are called 
vibrio or eomma forms, consisting of a single are. (Fig. 128.) 
Endogenous spores or arthrospores. 

The biology of the bacteria ineludes their conditions of growth and 
the expressions of their activities. For the former there must be a 
supply of nutriment, and it must contain organic carbon compounds, 
for the bacteria are without ehlorophyll and cannot make their car- 
bonie acid from carbon. Inorganie salts with nitrogen also are neces- 
sary, & certain percentage of water, and a particular temperature, 
between the limits of —5° C. and +45° ©. Many of the true 
parasites must have a middle temperature, and show great variations 
as the heat changes in either direetion. In respect to oxygen, two 
kinds of baeteria are known. The majority require a full supply of 
oxygen, and die when it is withdrawn; a smaller number will grow 
only when oxygen is excluded. The former are called obligate 
aerobies and the latter obligate anaerobies. Between these two stand 
the facultative aerobies, which usually grow in the presence of oxygen, 
but do not die in its absenee. According to another view, the bacteria 
are divided into the obligate and the facultative parasites.. "The 
former live only on living tissue, as in the body ; the others, known 
also as saprophytes, flourish in dead media. Between these groups 
there are others, known as facultative parasites, which can grow in 
the living organism or outside of it. 

Deprived of what are considered necessary conditions for growth, 
various kinds of parasitie and saprophytie bacteria display a tenacity 
of life. They do not multiply, but remain capable of multiplication 
when new conditions are afforded. Thus tuberele bacilli may remain 
for months in a dried condition without perishing. Other and higher 
claims may be made for the spores, which may develop at the 
acme of vigor, and not, as supposed, when the medium is becoming 
exhausted. For this many kinds require excess of oxygen and higher 
temperatures; thus anthrax makes no spores below 18° C. and over 
34° C., but freely at 30°C. When once formed'the endogenous 
spores are very resistant against changes of temperature, lack of 
nutriment, unfavorable composition of the medium, and antiseptie 
chemicals. 

Anthrax bacilli die after several days of drying, ten seconds of 
exposure to the action of 1 per cent. earbolie acid, short boiling, and 
by the normal acid gastrie juice ; the spores, however, withstand year- 
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long drying, thirty-seven days in 5 per cent. carbolie acid, short 
boiling, and the gastrie juice. 

Certain bacteria are of the utmost importance to man as friends, 
others as enemies. Some in growing on various media, such as the 
tissues with the parasitic kinds, destroy the medium and build it up 
into the bacterial cells, and also give out waste products. Among the 
latter are simple bodies, as carbon, hydrogen, sulphuretted hydrogen, 
ammonia, mercaptan, and also very complex principles. 

An important power of many bacteria is the formation of ferments 
or enzymes. These are bodies which in the smallest quantities have 
the power to reduce complicated chemical matters into simpler com- 
pounds without themselves being used up in the process. The ferments 
act apart from the bacteria, as aller filtration, and can be prepared as 
dry powders. 

The ferments are of various kinds: asthe diastatie, which turns starch 
into sugar; the inverting, making cane-sugar into grape-sugar ; the 
pepsins, coagulating milk in alkaline media; the proteolytic, making 
glue fluid and dissolving albumin ; and the ferment which softens gelatin. 

Many bacteria cause fermentation—formerly defined as the solution 
of material, with the production of gases, but now including cases in 
which there is no gas formed. Examples are lactie fermentation, of 
milk-sugar into lactie acid; butyrie, which converts starch and sugar 
into butyrie acid; the acetous, mannite, ammoniacal, and alcoholie. 

Putrefaetion, which cannot be chemically defined, is held to be fer- 
mentation with the formation of stinking gases (albuminous fermenta- 
tion). It oecurs almost always with exelusion of oxygen, by anaer- 
obie bacteria, and is essentially a redueing process. In the course 
of putrefaetion there are ptomains formed—a kind of alkaloid—many 
of which have highly poisonous properties. Simple rotting is distin- 
guished from putrefaction by oceurring with free access of oxygen, 
and it is essentially an oxidation. The higher compounds formed by 
plants and animals are turned into simpler forms, and finally reach one 
in which they again serve as nutriment to higher plants. A specially 
important case of this is found in the change of organic nitrogen com- 
pounds and ammonias to nitrie acid, which is the work of special soil 
baeteria of the nitrifying class. 

Many bacteria have the power of forming pigments, as the m. 
prodigiosus, which makes a red color on bread; b. eyanogenes, which 
turns milk blue; b. pyoeyaneus, which causes blue or green pus, etc. 
Some forms, like the pus organisms, make pigment in the artifieial 
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media, Certain of these pigments are phosphorescent, and others 
make media fluorescent. 

The most important powers of bacteria are those by which they 
become producers of diseases. Parasitic organisms multiply within 
the living body, and produce a virus which at first causes local dis- 
orders. Such causes of disease are distinguished from all others by 
the fact that they are self-propagating within the body; for while the 
direet action of mechanical, thermal, and chemical agencies ceases with 
their removal, the effeets of such a virus persist as long as the condi- 
tions of produetion are favorable. 

The invasion of pathogenic organisms is called infeetion, and the 
result is an infectious disease. Many of the bacteria require a certain 
time from the invasion to the outbreak of the disease (incubation). 
Many possess direet contagious power. The appearance of the dis- 
ease may be sporadie, endemie, or epidemie. The general effects of 
the poison are observed as fever, nervous disorders, and other symp- 
toms referable to various organs, showing that the entire organism is 
more or less affected. Many infectious diseases present a regular and 
definite type of fever (typhoid, recurrent fever). The cause of such 
diseases in the great majority of cases is bacterial; a few are due to 
other parasites, as moulds and protozoa. Im many of these the actual 
baeterium is not known, but we assume that they are infectious from 
their course. In other diseases the miero-organism eonstantly appears, 
and can be raised in pure culture and again used to produce the 
original disease experimentally. 

Among infeetious diseases the contagious and the non-contagious are 
recognized. A contagious disease is one in which the infeetious agent 
is passed out of the body of the affected patient, and by the air, food, or 
‚otherwise carried direetly to others, causing a new infeetion ; among such 
are many acute exanthemata, as variola. Non-ceontagious diseases are 
those in which the agent does not pass out of the affected person, as 
is the case with the parasite of malaria. The disease is then not 
direetly transmitted from one to another, although malaria can be 
given by the injeetion of malarial blood into a healthy subjeet. 

Distinetions have been made between endogenous contagion—when 
the agent did not persist outside of the body, as in syphilis, measles, 
and scarlet fever—and ectogenous, when the baeteria multiplied in the 
earth or persisted as spores, as in anthrax. If apparently confined to 
certain places and local conditions, the eontagion was called a miasm ; 
if developed in such places only in the presence of affected individuals, 
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it was termed a miasmatie contagious disease. Appearing over a great 
extent of territory and involving many people quickly, the disease is 
called epidemie ; restrieted to certain regions and but few patients at 
any one time, it forms an endemie disease. Volatile contagia are sup- 
posed to spread through the air; fixed contagions by long, direet contact. 

The mode of entry into the body varies with different agents. 
Through the skin, mucous membranes, and injured organs, certain wound 
infections, gonorrhea, syphilis, and other diseases may pass. Many dis- 
eases enter through small wounds of the body surfaces; many through 
the uninjured skin by way of the sebaceous follieles and sweat glands, 
as with pus organisms. Other bacteria enter with the food and pierce 
the uninjured mucosa of the mouth and pharynx, or, reaching the 
stomach, perish in the gastrie juice or pass through unchanged, espe- 
cially when stomach disorders reduce the function of acid formation. 
The resistant spores usually reach the intestine unharmed. 

Bacteria taken in with the air are deposited in the respiratory 
passages or the pulmonary alveoli. Tubercle and other bacilli may pass 
through into deeper structures, as Iymph tissues, ete., where their 
pathogenie action may then develop. 

A special case of infeetion is the passage of bacteria from parent 
to fetus, as may happen even in the earliest period of its existence or 
even affeet the ovum. Syphilis, tubereulosis, typhoid, recurrent fever, 
anthrax, and erysipelas may thus pass to the fetus, and many of these 
micro-organisms have been recovered from its tissues. Such inherit- 
ance of disease may occur in one of two ways: either the virus enters 
the ovum with the spermatozoön, without preventing its further devel- 
opment, or, during pregnaney, the infeetion passes from the maternal 
blood through the placenta to the fetus. The former mode is called 
conceptional or germinative infeetion, and the latter intra-uterine or 
placental. 

The effects of baeteria in the body vary according to the nature of 
the infeeting organism and the peeuliarities of the subjeet attacked. 

The bacteria both live upon the elements of the body as a source of 
nutriment, and, more especially, injure it by their products. The 
latter chemical influence is widespread, and so excessive with certain 
bacteria that they need be found only at the port of entry, and set loose 
their produets from here over the whole body. In such a case the 
action of the bacterium is essentially an intoxication, and hence these 
kinds are known as toxiec bacteria. The infeetious varieties, in a 
limited use of the term, are those which multiply and spread through 
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the body. Toxie action is not limited to the properly parasitie forms, 
but is observed also with those of putrefaection—the saprophytes. 

The putrefactive alkaloids, or ptomains, are alkaline, contain nitrogen, 
are erystalline, and resemble amins, diamins, and triamins, or are com- 
pounds of an ammonium base. Among toxie alkaloids are peptotoxin 
in many peptones, neurin and muscarin in decaying meat, ete.  Non- 
poisonous ptomains include neuridin, cadaverin, putresein, and cholin, 
and oceur in all dead bodies. Im many cases there is an intoxication 
with ptomains formed within the alimentary canal. Cases of this 
kind are furnished in poisoning with meat, sausage, cheese, fish, 
shell-fish, ete. They may occur after eating spoiled food even when 
the latter. has been cooked, for the heat does not always destroy the 
alkaloids. These diseases are partly due to infection, at the same 
time, with the bacteria in the decayed nutriment, and animals dead of 
septie processes are specially dangerous in this regard. Most poison- 
ings from meat resemble acute enteritis or cholera, and are due to the 
baeillus communis of the colon and others like it, as baeillus proteus, 
which makes sepsin, and bacillus botulinus—a tetanus-like form 
which has been observed after poisoning from sausages. Shell-fish 
may passively carry the infection of typhoid and cholera, and bathing 
in tainted water may be the cause of Weil’s disease—a form of con- 
tagious ieterus. 

By the action of saprophytes normally present in the intestine, as 
bacillus coli, infeetions may be caused when there is present a large 
amount of decaying matter whose products are absorbed from the 
intestine ; this is an example of auto-intoxication. (See Chapter VI.) 
Some of the convulsions of children, and the general depression seen 
with dilated stomach, may be thus explained. Often infeetious and 
putrefactive bacteria work together. They may cause gangrene of 
parts undergoing neerosis, with solution of the dead albumins and 
produetion of poisonous products. They are found in wounds which 
are exposed to the air and external infeetion, in bed-sores, wounds of 
mucous surfaces, bits of retained placenta or fetal membranes, with 
purulent processes everywhere, especially in phlegmonous inflamma- 
tion which causes necrosis of tissue, and, lastly, they oceur as a mixed 
infeetion with diphtheria. The general action of the putrefactive forms 
depends upon the toxins mentioned, which when absorbed, as from 
a gangrenous part, may produce. severe symptoms or death from 
sapremia, or putrid infeetion. This is equivalent to intoxication or 
poisoning of the body by the products of saprophytie bacteria. Its 
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clinical eourse may be acute or chronie, and the lesions about the point 
of entry are often strikingly restrieted. 

In the production of the true infeetious diseases the action of 
baeterial products is also of great importance. By chemicals which 
coagulate albumin, precipitations of amorphous poison may be obtained 
from many actively growing cultures of bacteria, and these are called 
tovalbumins. Many of these are of frightful power; pure tetanus 
toxin is three hundred times as deadly as strychnine. At present the 
view is gaining ground that the toxin is not strietly an albuminous 
body, but celings to the proteid as it precipitates, and many are proved 
not to be albuminous; hence they are called simply toxins, or specifie 
bacterial poisons. These are found in cultures of many bacterial 
forms, and after removal or death of the producing micro-organism 
may be used to reproduce the symptoms which follow infeetion with 
the bacterium studied. Such toxins are known for tetanus, diphtheria, 
typhoid, cholera, and other infeetious diseases. "The general constitu- 
tional symptoms are especially the work of such toxie material, and 
the produeing germ may be found only at the point of infeetion, as in 
tetanus, although this disease is a peculiarly generalized affection of 
the nervous system. Even after the tetanus bacilli have disappeared 
for a time from the original site, animals may be infected by the blood 
of the subject. The general symptoms of diphtheria depend similarly 
upon its toxin, and by injection experiments paralyses may be caused. 
Hence bacteria of these diseases are called toxie. 

From the bacteria themselves poisonous matters may be prepared. 
By trituration and hydraulie pressure bacterial plasmin is obtained ; 
by boiling with potassium hydrate a bacterial protein is recovered, 
which stands high temperatures and causes leucocytosis, fever, and 
inflammation, even suppurative. These products consist of material 
which was in the cells and made an essential part of the bacterial com- 
position. The action of these proteins, to which the older tuberculin 
belongs, is not specific. The local effeets which follow invasion are 
specially due to such proteins, and usually they are of an inflammatory 
character. All grades occur, from simple serous or serofibrinous 
transudates to severe suppuration and diphtherial necrosis, and also cell 
proliferation. The inflammatory infiltrate is explained largely by the 
chemotaetie influence of many bacteria, by which they cause emigra- 
tion of leucoeytes. General leucoeytosis may be due to the entrance 
of the bacterial proteins into the blood eurrent. 

Many bacterial products have a specific action, for typhoid baeilli 
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will eause only typhoid fever and tubercle bacilli only tubereulosis, 
and the pyogenie cocei produce serofibrinous or purulent or diphtheritie 
inflammation, but never eireumseribed granulomata. At times tuberele 
baeilli eause diffuse, fibrinous, or purulent processes beside the tuber- 
eulosis, and similar production of diffuse exudation together with 
speeifie tissue proliferation is observed with some other forms. It is 
probable that many accessory factors are engaged in such processes, 
as the strength and duration of the infeetion, contemporary effects of 
metabolie produets and bacterial proteins, and also the composition of 
the.organs and the species of the invaded animal. 

From the port of entry the baeteria or their products may be scat- 
tered through the body in a metastatic way, as already discussed with 
inflammation and tubereulosis (p. 131). 

A few words may be here added on pyemia and septicemia. Pus- 
produeing baeteria, as pneumocoeei, streptococei, and staphylococei, 
when disseminated through the body cause multiple abscesses in many 
organs, and death, usually after a general disease. Diffuse metas- 
tatic inflammation occurs, as purulent endocarditis, meningitis, 
pleuritis, pericarditis, arthritis, and osteomyelitis. This condition 
is called pyemia, and with it there are observed parenchymatous 
degeneration of many organs, cloudy swelling, and fatty changes in 
heart muscle, hepatie and renal epithelia, and often hemorrhagie 
nephritis. An acute inflammatory hyperplasia of the spleen is common. 
(See Chapter VIII.) Infectious thrombosis and embolism and infare- 
tion are also observed, frequently as the result of the purulent endo- 
earditis. When the number of pyogenie organisms in the blood 
very small they may all reach but one organ, or a few organs, and 
cause a slowly formed abscess or purulent inflammation of a single 
organ. In such cases there may be specially favoring eireumstances, 
as when experimentally, after fraeture of a bone, pyogenie cocei injected 
into the blood will cause osteomyelitis of the broken bone. Similar 
baeterial metastases oceur. with typhoid and gonorrheal organisms and 
many others. 

Among bacteria many da not enter the tissues, but increase within 
the blood, and may be diseovered there in quantity, though the distant 
effects in other tissues are absent unless the baeteria are pyogenie. 
Such diseases, in which the bacteria enter at some point and then are 
found only in the blood, are called septicemia. Among these are 
anthrax in mice, mouse septicemia, and others; and streptococei may 
have the same results. In the elements of the organs there are toxie 
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effects, cloudy and fatty degeneration. Since with purulent processes 
the two varieties of results cannot be separated, the name septicopyemia 
has been employed for them. Frequently such cases are complicated 
by the action of putrefactive intoxication from gangrenous areas. 

Mixed infeetion occurs when two or more bacteria combine their 
effects, either as accidental coineidence or when one prepares the way 
for the other. Thus with tubereulosis the cavities in the lungs are 
largely the effeet of pyogenic and other forms, and with intereurrent 
measles and influenza a tuberculosis already present may suddenly 
spread more rapidly. With purulent peribronchitis and tubereulosis 
the course of the disease is apt to be very severe; and with general 
disease, such as typhoid fever, the baeillus coli may cause infection 
and abscess formation in many portions of the body. Other examples 
of mixed infeetion are gonorrhea with metastatie abscesses, and typhoid 
fever with pneumonia. Many bacteria grow better in mixed cultures 
than alone, and thus two species together may cause a disease which with 
either alone would not develop. In other cases one variety of bacteria 
will overwhelm another by more rapid multiplication. Thus animals 
infected with anthrax may be rescued by a later infeetion with pyogenie 
cocei (streptococei). 


The Conditions of Infection—Immunity, Antitoxin, Phagocytosis, 


The first condition of successful infeetion is that a suitable point of 
entry be provided. For some baeteria this is a mucous surface 
(gonoeoeeus) ; for others entrance into the alimentary canal is unim- 
portant, because the gastrie juice kills them. Infeetion through the 
lungs implies that the bacteria are suspended in the inspired air. From 
open fluids and moist surfaces bacteria do not enter the air unless 
drying oceurs or the fluid foams or spatters. Miero-organisms attached 
to dry and firm matter seldom enter the air unless strong mechanical 
influences distribute the latter or it falls to powder. Hence tuber- 
eulous sputum rich in bacilli is not dangerous while it remains moist, 


A second eondition is that the bacteria should be virulent. The viru- 


lence of very pathogenie forms may be lessened or even removed by 
artifieial means. The various eulture methods which are used compel 
the bacteria to assume a saprophytie existence, and sooner or later 
they lose their pathogenie activity, more or less, although still able to 
multiply. Positive deerease in virulenee may be produced by treat- 
ment with certain chemicals (disinfeetion), eultivation at too high a 
temperature, and all measures which lead to the -dying out of the 
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eulture, Artifieial attenuation can be so managed that animals very 
sensitive for particular bacteria suffer but a slight and temporary reac- 
tion from the weakened bacteria. A change in virulence, either an 
increase or a deerease, may be obtained with many forms by carrying 
the bacteria through certain animals; according to the more or less 
favorable eonditions the resulting bacteria are stronger or weaker. 

It is safe to assıume a gradual loss of virulence under natural condi- 
tions, for the pathogenic forms after leaving the body retain their full 
powers for but a short time, and because of unfavorable nutritive 
conditions, drying, and variations of temperature their pathogenie 
activity deereases. This attenuation requires different periods for 
different bacteria, and the spores are partieularly tenacious. But this 
natural deerease may explain why with one subjeet a severe or perhaps 
fatal general disease occurs, and with another a local and slight affee- 
tion. 

A third eondition of infeetion is a suffieient quantity of the infeeting 
organisms. Thus in tubereulosis, infeetion through the intestine is 
observed only when there are numerous baeilli in the food; with less 
there is no infeetion or only a local and rapidly healing lesion. With 
certain kinds of bacteria it must be assumed that a very few are 
enough. In cases where the organism cannot be found at the site of 
entry, as with diseases whose agent is unknown, and also with many 
septic forms, the infeetion is called eryptogenie. 

Beside the conditions affeeting the bacteria there are those of the 
receiving organism. Üertain species of animals are specially liable to 
certain infeetions which may not occur spontaneously with other kinds, 
Many contagions are transmissible to but. one or a few species. 
Anthrax germs may be carried under the skin or into the blood of 
eold-blooded animals without causing anthrax, while many warm- 
blooded kinds develop it with the fewest number of bacilli. Cattle 
are not immune for glanders, but are insusceptible to the baeillus of 
maligenant edema. Thus it is evident that bacteria, like the animal 
parasites, prefer certain hosts, and not all kinds are receptive to all 
infeetions. Such immunity for special virus is called congenital 
immunity. 

According to Buchner, fresh sterile blood serum destroys most 
bacteria, because it contains substances which are bacterieidal. These 
he calls alexrins, and they retain their power for a long time. They 
are albumins, and very sensitive to heat, sunlight, and other influences, 
They are supposed to form from leueoeytes, and hence phagoeytosis is 
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partly a correet theory. Inflammatory leucoeytosis may thus be 
reparative. Alexins destroy also the red and white cells of other 
species. They are speeifie for some kinds, but there is no constant 
relation between the natural immunity of an animal and the bacterieidal 
power of its serum. Baumgarten and Walz do not admit the existence 
of such alexins. Natural immunity means that an animal is not a 
favorable medium for the bacteria invading it. They rest their argu- 
ment on the fact that the addition of slight amounts of nourishment to 
serum, otherwise bactericidal, removes this power and even permits 
free multiplieation. 

Natural immunity may be absolute or relative. In the latter case 
the use of special methods or large amounts of infective material may 
cause a disease. Thus with the dog—absolutely immune against 
typhoid, so that the largest doses do not cause an attack of the disease 
—tuberele bacilli in small amounts may not produce tubereulosis, while 
very large ones will. Here is a relative immunity with tubereulosis, 
and this is known as species disposition. 

Infection does not necessarily oceur in a predisposed animal with 
simple entrance of bacteria; certain protective influences exist. 
Experimentally introduced bacteria may simply disappear, and even 
the more pathogenie may cause only a local lesion. Pyogenie forms 
suspended in indifferent fluids may be put under the skin or into the 
blood and produce no effects; but when the infective agent remains 
for a time at the point of entry and multiplies there or in a lymph 
node, or if the fluid in which the cocei are introduced is but sliehtly 
soluble, or in itself irritating ; or if an entire culture, with its contained 
bacterial products, be used ; or, lastly, if there are wounds of the infeeted 
point, then the result may be a general infeetion. Bacteria which 
enter the blood may reach at first special capillary areas, as in the 
spleen, liver, and bones, and from there, if not destroyed, make meta- 
static suppurations. For a series of infeetions there are local condi- 
tions in the organs, as structure and blood supply, which are important 
in determining infection. Finally there is a species immunity as 
there is a species disposition, and also an individual disposition, as 
already discussed with tubereulosis. 

Contrasted with natural, there is an aeqwired immunity which may 
result from surviving an attack of the disease, or may be produced by 
protecetive inoculation. The best known is the vaceination of ‚Jenner 
against variola, produced by passing the virus of cowpox through the 
human organism. A slight and short attack of illness follows, and 
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the individual beeomes immune against smallpox—that is, convales- 
eence after a mild infeetion proteets from a related but far stronger 
virus. In many cases proteetive inoculation is obtained by inserting 
attenuated virus in the organism to be immunized; a slight illness 
usually follows. The virus is attenuated in various ways. Simple 
standing will suffice for some eultures, others are eultivated on special 
media, others at a high temperature, others may be heated or dried or 
exposed to sunlight; or the virus may be passed through a relatively 
resistant organism, or mixed with chemieals. AI influences unfavor- 
able. to baeteria without destroying them will deerease their virulence. 

Inoeulation with weak cultures is not the only immunizing method. 
Sterilized eultures in which the germs are dead or from which they 
have been removed, and hence in which only their products remain, 
may have similar effeets. The use of cultures weakened by long 
standing was first made by Pasteur for chicken cholera, who also 
employed dry, attenuated material against rabies; while passage of the 
germ through another organism protects against swine erysipelas, and 
heating the infeetious matter provides a fluid immunizing against 
 glanders. 

What happens to the infeetious bacteria when they do not cause 
disease? How does immmunity arise? In some cases the germs simply 
disappear. Bacteria injeeted into the blood may be captured by the 
endothelia of vessels, especially with a slow stream and in certain 
capillaries, as in the spleen, liver, and bone marrow. Where they 
lodge they multiply or die. In certain cases they are exereted by the 
kidney, skin, and intestine, while pyogenie forms may appear in the 
urine within a few minutes, and tuberele bacilli also pass out thus. 

Various theories have been offered for artifieial immunity. The 
idea of erhaustion of certain materials in the body, and hence cessation 
of bacterial growth—very much as fermentation stops when all the 
sugar has been eonverted— was advanced and held for a time; but it 
is not reasonable to suppose that a substance used up by the bacteria 
would not be reproduced by the body. The retention hypothesis 
assumed that the protective infeetion left bacterial produets in the 
body which were inimical to later virulent bacteria. Metschnikoff’s 
phagoeyte theory sees in the power of leucoeytes and other ameboid 
cells to englobe eorpuseles and bacteria, a provision for the digestion of 
the latter by these cells—a view based upon the fact that with many 
infeetions, always in certain ones, ameboid cells are observed contain- 
ing bacteria, and the latter are in a degenerated condition. A eure 
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would then depend upon the consumption of the germs by the phago- 
eytes. Hence proteetive inoculation endows these phagoeytes with 
the power of taking up fully virulent bacteria, even those which before 
could not be englobed. Against this theory there are several objee- 
tions, Im certain severe infections, as recurrent fever and typhoid, 
no phagoeytosis has been observed, and yet the organism may recover; 
so the hypothesis is not of general application. The phagoeytosis may 
also be delayed until after infeetion, instead of opposing it; and just 
where there are enormous numbers of leucoeytes, as in the Iymph 
nodes, the baeterial activity is not prevented. In suppurations healing 
spontaneously the pus cells may break down before the bacteria degen- 
erate. In gonorrhea the germs do not die out, but the enclosing cells 
fall away, and still the disease heals. Im many cases the bacteria 
actively invade the ameboid cells rather than being taken up by them 
passively. Moreover, the bactericidal action of a fluid rich in leueo- 
cytes remains after it has been frozen and thawed, which destroys the 
cells, but not the alexins. Where bacteria are picked up by the 
phagoeytie cells it is probable that only the weakened or the dead 
ones are so ““ eaten;’’ but it is possible that the white cells produce 
an alexin which weakens the germs and then englobe them. 

Great practical importance is given the fact that the blood serum of 
immunized animals may be used to proteet other animals from certain 
diseases, as tetanus. With synchronous infeetion and inoculation, or 
even when the former precedes the latter, it has been found possible 
to prevent or heal the infeetion, as in diphtheria. 

Behring’s law—that the blood serum of animals which in any way 
have become immune against a specific disease possesses the power of 
conferring immunity to other species and individuals—has been demon- 
strated with several infeetious diseases, and employed practically 
against diphtheria and tetanus in the human subject. 

In both tetanus and diphtheria the germs are of the toxie variety, 
found only or especially at the point of infeetion, from which they 
send their extremely poisonous products over the whole body. Hence 
the basis of the general disease is an intoxication, and this may be 
used by the incorporation of the bacteria or their products alone. 
The immunizing serum eauses an immunity against both the infeetion 
and the intoxieation, and is called antitoxie. _Certain bodies form in the 
organism which are called antitoxins, which proteet against the prod- 
uets of the invading bacteria, and have but slight action upon the 
bacteria themselves. Similar proteetion may be secured against certain 
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chemicals, as abrin, snake poison, and also against anthrax and rabies. 
The action is strietly speeifie—that is, the antitoxin opposes on! y the 
bacteria against which the animal was at first inoculated. "The pro- 
teetive serum is obtained from animals by aceustoming them to steadily 
increasing doses. Diphtheria serum is obtained from large animals, 
as the horse, which can furnish large quantities of serum. After each 
dose there follows a mild degree of illness, and then the antitoxins 
form in the body. From such gradually immunized animals the 
serum is at last drawn. 
The exact nature of antitoxin has not been determined ; it has no 
characteristie albumin reactions. The manner in which the baeterial 
 poison is neutralized is also unknown. According to Behring and 
Roux, there is a direct neutralization of the poison—a destruction of 
toxin—und the antitoxin is the product of the body cells. According 
to Buchner, the antitoxins are bacterial produets which have been 
deprived of poisonous qualities. Hence the immunity is not a destruc- 
tion of the poison, but a rapid immunization of the cells not yet 
attacked by the poison. 

The duration of acquired immunity varies according to whether it is 
active or passive. Immunity is called active when the body has with- 
stood an attack of the disease and the antitoxin is self-formed. This 
variety is relatively persistent. Passive immunity is produced by the 
introduetion of artificial antitoxin without the participation of the 
immunized organism. This variety is usually limited to a few 
weeks. 

Immunity may be inherited direetly through the maternal blood— 
not through the serum—and also through the milk during suckling ; 
but the percentage of antitoxin in the latter is less than in the blood. 

The immunity so far treated defends against bacterial poisons. 
There may also be an action upon the bacteria themselves; thus when 
patients have recovered from cholera or typhoid fever their serum 
shows a peculiar action upon the corresponding bacteria, to which the 
name agglutination has been given. If serum from a typhoid con- 
valescent is mixed with typhoid bacilli in a hanging drop and observed 
through the mieroscope, the bacteria, previously actively motile, lose 
the power of movement, and adhere to each other in masses and often 
swell; this is called agglutination, or Gruber’s reaction, Probablv 
the eapsules of the bacteria swell, and so they stick to each other. The 
substances which cause this effeet are called agglutinins or paralysins, 
and cease to act if the serum is heated to 55° C. 
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Reversed, the action of bacteria with serum is used in serum diag- 
nosis, especially in typhoid (WidaPs test). "The serum of a typhoid 
patient by the seventh or ninth day usually shows agglutinating prop- 
erties with typhoid bacteria; but it has only a positive value, and must 
be used in certain dilutions. 

The agglutination is specifie in marked degree, but to a slight extent 
it is observed with bacteria nearly related to typhoid. The reaction 
is considered positive when it oceurs with a dilution of 1 to 50, but it 
may often be obtained with 1 to 100 or even 1 to 1000 and higher 
dilution. A serum which in high dilution will react with typhoid 
may not react with colon bacilli below 1 to 40, and with other forms 
it is inactive or presents only the slightest agglutination. 

In these cases the action is manifested against the bacteria, not 
against their toxins; but it does not kill them, for after a while the 
agglutinated forms may revive, when the addition of new serum may 
reproduce the reaction. Similar results are obtained in cholera as in 
typhoid. 

The serum of an immunized animal aects similarly to the serum of 
human typhoid. A certain amount of it added to virulent typhoid or 


cholera germs, and the whole introduced into the peritoneal cavity of 


a second animal, causes the destruction and rapid disappearance of the 
bacteria (Pfeiffer’s reaetion). Here there is not only an immobilizing 
action, but an actual bacterieidal effect, which is specifie and is found 
only with the corresponding germ. The bacterieidal substances are 
supposed to be formed in the spleen and the Iymph nodes. 

According to Pfeiffer, the agglutinating and the bacterieidal actions 
are dissimilar. Others conelude that the bacteria, weakened by the 
agglutinin, are easily killed in the body cavity by the alexins. Perhaps 
the lack of oxygen in the latter situation may have something to do 
with the effect. 


The Single Forms of Bacteria. 


In spite of the limited morphology of bacteria, the various kinds 
known are very numerous, and often those which in appearance are 
quite similar show by their action that they belong to widely different 
speeies. Recognition of various forms is not usually accomplished by 
the microscope alone; the sum of all morphologieal and biological 
charaeters must be taken into account, This requires three kinds of 
study—mieroseopie examination of stained and living specimens ; 
artificial eultivation, by which many life-conditions and processes have 
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become known; and animal experimentation, which demonstrates 
pathogenieity for those bacteria to which our animals are susceptible, 
We thus eonelude whether a form of organism is saprophytie or para- 
sitic, for what animals it is pathogenie, how nearly inoeulation repro- 
duces symptoms of human infeetion, and whether the bacteria or their 
products cause the disease. 

Bacterial methods are so developed and technical, and determination 
of a species so frequently requires the entire technique, that only cer- 
tain characters of baecteria can be discussed here—such as may be 
understood without technical experience. 

From an invaded organism many kinds of bacteria may be taken 
and ceultivated upon fluid or solid media; among the latter, potato, 
beef-peptone-gelatin and agar, and serum are most often used. With 
certain cautions a bacterial species may be ceultivated without admix- 
ture of other kinds, in pure culture, and thus the various properties of 
the different kinds may be learned and afterward controlled by experi- 
ment. During growth on artificial media the germs present various 
points for study, as need of oxygen, destruction of the medium, and 
others. Many kinds soften the gelatin by excreting a peptonizing 
ferment; others do not. On potato many have a definite manner of 
growth, which enables one to recognize them: at sight, among which is 
the typhoid baeillus.. When bacteria have been divided throughout a 
fluid medium, which later may become firm and transparent (gelatin, 
agar), the single bacteria develop to colonies, and in ınany kinds 
these have characteristic properties. 

I. Cocei. StreptococcusPyogenes (s. erysipelatis, s. puerperalis). 
Grows in short chains or irregularly ; single eocei often made of 
two half-spheres. One of the commonest pus producers; causes 
most attacks of erysipelas; phlegmons, and abscesses seldom (except 
with staphylocoeeus); Iymphangitis, angina follieularis, bronchitis, 
pneumonia, pyemia, septicemia, puerperal fever; at times, also, 
osteomyelitis, peritonitis, pericarditis. Occurs in the blood in septie 
diseases. Found in many cases of nephritis, artieular rheumatism, 
and exudate of anterior poliomyelitis. Important as a mixed infeetion 
with diphtheria of the throat, scarlet fever, and tubereulosis of the 
lungs; in the latter causes most of the suppurative processes in 
eavities and about the bronchi. In animals various inflammatory 
and suppurative processes are due to this eoceus. In healthy people 
it is found in the seceretions of the nose, mouth, vagina, and cervix 
uteri, but often in a non-virulent form; outside the body in water, 
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earth, and air. The coceus forms found in erysipelas and puerperal 
fever, formerly considered as a separate species, are varieties of this, 

Streptococcus Lanceolatus ( pneumococeus of Fränkel-W eichselbaum). 
Short chains, often of but two; single cocei, lancet-shaped, with 
pointed or blunt ends adjacent; in animal body capsuled, but this is 
lost in culture. A frequent cause of inflammation and suppuration. 
Found in many cases of eroupous pneumonia, and at times in catarrhal 
pneumonia, in pericarditis, peritonitis, endocarditis, meningitis ; less 
often in nephritis, inflammations of the female genitals, osteomyelitis, 
abscesses, septicemia, and erysipelas. It may be local in the tissues, 
and also pass into the blood and the milk. In many cases of purulent 
cerebro-spinal meningitis the lanceolatus is found, in others the strep- 
tococeus pyogenes, and in others a form nearly related to the first, 
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Streptococcus growing in long chainsin 
bouillon eulture. X 1000. (PARK.) with surrounding capsule. (PARK.) 


enclosed within the cell body or the nucleus of cells. Im animals 
inoeulation is easy, and death, with intravenous injeetion, oceurs as a 
septicemia; inhalation causes pneumonia. In health the coceus is 
found in the nasal mucus and in saliva. 

Staphylococcus Pyogenes Aureus. Grows in irregular groups and 
produces a golden pigment. Common cause of suppuration, as abscess, 
furuncle, osteomyelitis, pneumonia, serous inflammation, septico-pyemia, 
meningitis, pnenmonia, less often erysipelas; also found in endocarditis, 
empyema, acne, sycosis, and pemphigus. Asa rule, this germ eauses 
more localized inflammations, and the streptococeus more diffuse ; 
it often accompanies other producers of inflammation and suppura- 
tion. Experimentally it causes abscess, pyemia, joint suppuration, 
and with injury to the heart valves, endocarditis, and to the bone 
osteomyelitis. Outside the body it is commen in the dirt of finger- 
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nails, on the skin, in air and water, Oceurs in the healthy mouth, 
vagina, and cervix. 

There are many varieties of staphylococei, all pathogenie. Their 
external characteristie is the color of the pigment. The s. pyogenes 
aureus makes a golden-yellow, the s. pyogenes eitreus a lemon-yellow, 
the s. pyogenes flavus a pale yellow, and the s. pyogenes albus a white 
pigment. Of them all the first is by far, the commonest, 

Gonococeus (diplococeus gonorrhee of Neisser), This diploeoeeus 
is the eause of gonorrheal inflammations of mucous surfaces, and oceurs 
in them in great numbers. The two cocei have a biscuit shape, and 
lie with their flat sides apposed. Im contrast to other eocei oceurring 
with them these lie within the pus cells. They are found as the cause 
of disease in the urethra, prostate, glands of Bartholin, and cervix; 
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Staphylococeus. X 1100. (PARK.) Gonococei from a culture. (PARK.) 


and from the epithelia they may penetrate into the conneetive sub- 
stratum and cause purulent inflammation and eieatrieial contractions. 
The gonocoeeus may cause endometritis, metritis, salpingitis, oopho- 
ritis, suppuration of joints, ophthalmia neonatorum from contagion 
during birth, and a similar eonjunetivitis in adults. It is important 
for the diagnosis to see if the coeci are enclosed in the cells, and that 
they are decolorized by Gram’s method. The secondary inflamma- 
tions and suppurations in gonorrhea, as of testes, Iymph nodes, joints, 
ete., are probably due not so much to the gonoeoceus as to other 
pyogenie organisms accompanying it. The gonoeoceus is hard to eulti- 
vate for even a short time, but thrives best on human blood serum. 

Of the sareina forms there is found the sareina ventrieuli in the 
stomach, with chronie catarrh and dilatation of the organ, but probably 
there are several varieties here. The sareina pulmonum is found in 
the bronehi of tubereulous patients; it is not pathogenie, 
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Micrococcus tetragenus oceurs in the contents of tubereulous cavi- 
ties and in the normal saliva of the healthy. It appears as groups of 
four quite spherical cocei. In man it may produce suppuration ; in 
mice it causes a general infection. 

Il. Bacilli. Bacillus Pneumonie of Friedländer. A short rod, 
formerly considered a coceus, which in the animal body has a distinet 
gelatinous capsule, usually absent in cultures. This is the cause of 
many cases of pneumonia and bronchitis and of other inflammations. 
It is pathogenie for mice, killing them in a septicemia. Found in the 
healthy saliva and nasal secretion. 

A similar baeterium causes a pulmonary disease of horses; and the 
rhinoseleroma bacillus, which is constant in the disease of the same 
name, is also like the pneumonia bacillus. 


FıG. 117. Fıis. 118. 
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The influenza bacillus is a very small short rod, often arranged in 
twos, one behind the other, decolorized with Gram’s method. It is found 
in the sputa of the disease, especially in pus cells. It causes violent 
catarrh of the respiratory passages, and in alveoli of the lung pneumonia 
(lobular); pleurisy and pericarditis may also be due to it. The 
influenza bacillus is non-motile, is pathogenie for monkeys, may be 
accompanied by other pathogenie varieties, and so far has not been 
found outside of the body. 

Bacillus tussis convulsive is oval, or a short rod, and is found in 
the sputa of typical cases of whooping-eough. 

Typhoid Bacillus. This is a short, thick rod, sometimes growing in 
threads also, at times multiform. At the ends there are often refractile 
polar bodies ; spores are not formed. Actively motile and surrounded 
by flagella. It does not stain by Gram’s method. It oceurs in the 
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intestinal contents, spleen, and Iymph nodes in typhoid fever, and 
always in groups of several individuals; also in the blood and in the 
spots of the eutaneous roseola. Many of the complications of typhoid 
are due to it, as serous and purulent in- 
flammation in the brain and cord and 
membranes, in the lung and kidney, and 
in erysipelatous and phlegmonous lesions 
in several organs. In other cases there 
is a mixed infeetion with typhoid bacilli 
and other forms, especially streptococei 
and staphylococei. In animals the inges- 
tion of typhoid baeilli usually causes only 
an intoxication, though successful inocula- 
tions have lately been reported. Typhoid bacilli from nutrient gela- 
x N E tin. X 1100. (PARK.) 

The diagnosis from the colon baeillus 
is very important (see the various text-books on bacteriology). (For 
Serum Diagnosis, see p. 215.) 

Outside the body typhoid baeilli oceur in water and earth which 
‚have been contaminated by typhoid discharges. 

Baeillus Coli. This germ is nearly related to the typhoid baecillus, 
and in morphology and cultural characteristies is very similar to it. 
The colon baeillus is a name for many forms, very numerous but not 
sharply distinguished from each other. It constantly inhabits the 
human colon, and from here may enter the liver and kidney. Usually 
it is a saprophyte, but in favoring conditions it produces typhoid and 
choleraic diseases, and beside intoxication may act directly as a patho- 
genie form. It may cause peritonitis, eystitis, and urethritis, abscess 
of the liver or kidney, and with incarceration or inflammation of the 
gut may perforate the intestinal eoats and set up peritonitis. Less 
often it causes pneumonia, meningitis (infants), severe icterus, 
Winckel’s disease, melena neonatorum, puerperal infeetion, chole- 
eystitis, etc. Experimentally it may produce abscesses and septicemia. 
Öutside the body it may be found in water, even from clean springs. 

Bacillus icteroides is a short rod, resembling the typhoid baeillus, 
which has been considered as the cause of yellow fever. 

Proteus, the bacterium vulgare of Hauser, derives its first name from 
the multiform appearance of the bacillus, as a thin rod, long thread, 
spirally wound thread, ete, It causes typical putrefaetion, and is found 
in decaying meat, in water, the air, and the human intestine. It 
produces meat poisoning and similar intoxieations, and is often asso- 
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eiated with bacillus coli and other forms in catarrh of the bladder, 
abscesses, gangrene of the lung, putrid careinoma, ete. As the single 
pathogenie form it may be found with infeetious ieterus (Weil’s dis- 
ease), which has been attributed to bathing in polluted water. 

Bacillus of Hemorrhagic Septicemia. This is a short, thiek rod 
with rounded ends, not stained by Gram’s method. In ordinary stains 
it presents a polar staining, which causes it to resemble two cocei Iying 
together. It is not motile. Probably the causes of chieken cholera, 
rabbit septiceemia, German swine plague, and cattle plague belong 
under this head. In the human subjeet a similar organism is found 
in the morbus maeulosus o£ Werlhoff. 

Pest Bacillus. This is a short rod, which, when derived from the 
body, but not in cultures, shows marked polar staining. It very 
quickly develops characteristie involution forms, as swelling and 
rounding to a more spherical form. It is found especially in the 
buboes of the disease, the primary skin pustule, the sputa of plague 
pneumonia, and usually m the blood and internal organs. The port 
of entry is the skin, followed by pustules and buboes, or the lung, 
followed by pneumonia; commonly it spreads throughout the body, 
causing plague sepsis. In animals imfeetion may come through the 
alimentary canal, and probably this is true of man also. Immuniza- 
tion with plague serum has succeeded to a certain degree, and plague 
serum has an agglutinating power over the bacilli. Beside man the 
at is very liable to the disease, and an epidemie among rats may pre- 
cede that among men. It is possible that the baeillus becomes aceli- 
mated first in the bodies of rats. 

Bacillus Ulceris Cancrosi. This form, not staining by Gram’s 
method, is found in the tissues and seeretions with uleus molle as long 
chains of thin baeilli. It is the cause of this disease. 

Bacillus Anthraeis. This is a long, motile rod with endogenous 
spores, which in artifieial eultures often grows to long chains. The 
spores, which are very resistant, are formed only in the presence of 
oxygen, at high temperatures, and not in the body. 

Anthrax is a disease of cattle and sheep, seldom of horses and goats, 
widespread, and yet commoner.in some localities, usually to be traced 
to infeetion through the food. The bacilli are facultative parasites 
which propagate and form spores outside the body. From the bodies 
of animals dead of the disease the baecilli are carried up to the surface 
of the ground, and can there be consumed with grass, ete. Öther 
sources of infeetion are hair of infeeted animals, feces, blood, and 
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urine. In the human subject anthrax may infeet small wounds when 
the individual handles infeeted animals, or wool of diseased sheep, 
and sorting rags made of the latter may also give the disease to man 
by inhalation of the spores,. Through the intestines infeetion may 
oceur by spores, for the bacilli are destroyed by the gastrie juice. The 
bacilli are sometimes found in great numbers in the blood of the affected 
eadaver when there has been a general septicemia. Usually there are 
many local lesions, as carbunele at the point of entry and carbunele- 
like infiltration of organs. 

Bacillus Tetani. This form oceurs in garden « th, hay dust, on 
splinters of wood, in decaying fluids, and the feces of horses and cattle. 
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Anthrax bacilli. Agar culture, x 900. (PARK.) Tetanus bacilli, with spores in dis- 
tended ends. X 1100. (PARK.) 


It is a fine and quite straight rod, bristle-like, which makes end spores, 
and with its swollen end resembles a drumstick or large-headed pin. 
It is motile and strietly anaerobie. 

Tetanus is a transmissible wound infeetion. The bacilli are found 
only at the site of entry, and in other organs bacilli and lesions are not 
found. They produce toxins by which the general intoxieation is 
caused. So-called rheumatic tetanus (without discoverable wound) is 
probably due to infeetion through the Jungs. Immunization has so 
far succeeded for mice alone, 

Bacillus botulinus elosely resembles tetanus, and causes a certain 
number of meat poisonings in which the nervous syrnptoms are specially 
prominent (botulinism, sausage poisoning). Essentially it is an intoxi- 
»ation, the poison not being formed in the body, but solely in the meat. 
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All the symptoms are due to the toxin. The baeilli do not multiply 
in the body. 

Bacillus of Symptomatie Anthrax. This is a disease of cattle, sheep, 
goats, and guinea-pigs, caused by a slender and fairly long bacillus, 
with somewhat rounded ends, motile, and anaerobie, and forming end 
spores in dead bodies. It produces strongly emphysematous erackling 
swelling of the skin and muscles, of a dark-red color. 

Bacillus of Malignant Edema. In man the rather uneommon wound- 
infeetion of this name is due to a slender rod which is actively motile 
and makes spores in its mid-portion. It is strietly 
anaerobie. Experimentally it causes bloody edema at 

N the point of infection, but does not multiply in living 
IN / y, tissues or in the blood. Outside the body it is found 
N 
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in dirty water, earth, and decaying matter. 
ont Bacillus of Emphysematous Phlegmon. This causes 
edema. X 100. gaseous phlegmon, foamy liver, gas in the blood and 
internal organs of cadavers; by various authors de- 
scribed as an anaerobie rod which is not fully understood. "The colon 
bacillus is common with it. 

Bacillus of Swine Erysipelas. This is an extremely small, motile rod, 
pathogenie for pig, rabbit, dove, and mouse, and in swine causes 
general infection and bluish-red spots on the skin, with severe in- 
flammatory lesions of the organs. In test-tube cultures it forms a 
characteristie cloudy or foggy gray mass. The bacillus of mouse 
septicemia agrees almost entirely with this germ. y 

Diphtheria Bacillus (corynebacterium of lehmann). Short, stout 
rods, about the length of the tuberele baeillus, but twice as thiek, and with 
more varied morphology. Appears as slightly eurved rods, or its ends 
may be swollen; wedge-shapes, long eylindrical shapes, branching 
forms and those with sharp ends may be found. In stained speci- 
mens appearance of septa has been noted in the bacillus, and also meta- 
chromatie granules. The cause of true pharyngeal diphtheria, found 
also in the larynx in the inflamed mucosa. Extremely toxie, and aets 
almost wholly by means of the poison it produces. Bacilli may be 
found in the blood, spleen, and other organs. Croupous rhinitis and 
conjunetivitis and some cases of otitis media may be due to this bacillus. 
Found in the healthy nose and mouth, especially in those waiting upon 
the sick. 

In true pharyngeal diphtheria there is usually found streptococeus 
pyogenes in the mucosa along with the baeillus of the disease, and the 
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activity of the latter appears to be aggravated by the former, though 
the diphtheria germ may by itself cause diphtheria and general symp- 
toms. Imoeulation of animals produces in them local affeetions with 
false membrane, and also the general sepsis, whether bacilli alone or 
their toxins be introduced (p. 214). 

Pseudodiphtheria baecilli resemble the true form, and oceur in healthy 
subjects as well as with many diseases. The relation between the two 
is not wholly clear. Probably the pseudo forms are but weakened 
diphtheria baeilli. 

Xerosis bacillus, which causes the disease of connective tissue of the 
same name, is also similar to the diphtheria organism. 
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F.G. 123. —One of the very characteristie forms of diphtheria from blood-serum ceultures, showing 
clubbed ends and irregnlar stain. Stain, methylene blue. x 1100. (PARK.) 
FıG. 124.—Glanders baeilli. Agar culture. x 1000. (PARK.) 


Glanders ; Bacillus Mallei (corynebacterium mallei of Lehmann). "This 
is a slender bacillus, thicker than that of tuberele, without motility or 
spores. When stained it appears to have septa, for the staining is inter- 
rupted. In general it stains less readily than others, not at all with 
Gram’s method. Involution and branching forms are common in 
eulitures. Infeetion usually passes to man from the horse. The skin 
and mucous surfaces are usually infected, but without wounds of the 
skin the baeillus may enter the hair follicles.. In male guinea-pigs 
after intraperitoneal injeetion there is often a peeuliar and characteristic 
swelling and suppuration of the serotum and testes, 

Bacilli of the Tuberculosis Group, Resisting Acids. Tubercle Bacillus 
(Koch), myeobaeterium tubereulosis (Lehmann). This form is the cause 
of all tubereular infeetions. It is 3 to 5 a long 

15 





a slender rod with 
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rounded ends, often slightly bent, sometimes in chains of five to six; 
branching forms oceur in cultures; non-motile, spore formation not 
yet proved. In the stained specimen there may be regular colorless 
holes which do not represent spores. Lately it has been shown that 
true branching forms may oceur, and elubbed or swollen shapes, as 
with the ray fungus, and in experimentally infected animals there may 
be gland-like clusters. 

Tuberele bacilli are peeuliar in their staining reactions, and by 
means of these their recognition is easy, except from lepra bacilli. 
They take up the stain slowly, but retain it, so that decolorizing fluids 
take the stain from all other forms first, leaving the tuberele bacilli 
stained when the process is stopped at the right time. The bacilli are 
very resistant, enduring very high tem- 
peratures and month-long drying. In 
water, boiling for five minutes is neces- 
sary to kill them, and their virulence is 
but little deereased by putrefaction of the 
containing medium. "They are facultative 
anaerobes — true parasites — and hard to 
cultivate outside the animal body (blood 
serum, glycerin agar). They form on 
the medium characteristie dry, white 





sera scales. 
Diplococeus of pneumonia, with sur- N x Eee 
Rain nie, Outside of the body the baecilli are 


found in dwelline-rooms, cars, street 
, P) 


dust, and wherever tubereulous patients scatter their sputa; at times 


they appear singly in the air. In the healthy, as nurses, they may 
oceur in the nasal mucus. 

The baeillus is easily passed on to proper animals. Injeetion of a 
pure culture or implantation of tubereulous portions of dead bodies 
will be surely followed by tubereulosis. 

Tubereulosis is a frequent disease of cattle; less common among 
sheep, goats, pigs, dogs, cats, rabbits, and guinea-pigs. In cows the 
bacilli often pass out with the milk, although the udder may not be 
diseased, and they may be recovered from butter in such cases. The 
flesh of tubereulous animals contains the baeilli with general miliary 
disease or with widespread tubereulosis of various organs, as in Iymph 
nodes among museles. Tubereulin, which is the protein from the 
bacilli, is employed to-day almost wholly for diagnostie purposes in 
veterinary präcticee. The * new ”’ tubereulin is a plasmin, 
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There are many varieties of the tuberele baeillus, among which is 
the organism of bird (chieken) tuberculosis, which is speeially aetive 
in birds, but pathogenie also for animals. By altering the culture 
eonditions the baeilli may be adapted even for cold-blooded animals, 
for suecessful inoeulations have been made on the frog and the lizard, 
and the disease has even been found in fishes. 

Closely resembling tuberele baeilli are other forms, also resistant to 
acids, which eause nodular new formations in many animals (pseudo- 
tubereulosis), and may be found in milk, butter, on grass and dung, 
etc. Petri, Lubarsch, and Rabinowitsch have reported such cases, 
and Lehmann groups them under the name mycobaeterium phlei. In 
contrast to tuberele bacilli, they all grow easily at room temperature. 
They are pathogenie for guinea-pigs, causing pseudotubereulosis as 
a fibrinous or fibrous peritonitis when inserted into the peritoneum 
(with butter at the same time). With a few bacilli the process may 
heal. Since these forms cause lesions like those of tubereulosis, they 
are of practieal importance when present in milk and butter, for they 
lead to the mistaken belief that tuberele bacilli are found. When 
animals are injected with small numbers of bacilli and die, and the 
nodules contain many giant cells, the diagnosis is probably bacilli of 
tuberele ; the true tuberele bacilli develop more slowly in cultures and 
in the body. In certain animals morphologically distinet bacteria 
may also cause pseudotuberculosis. 

Lepra Bacillus (mycobacterium lepre of Lehmann). This is shorter 
than the tuberele baeillus, takes stains sooner and without heating, 
and is also less resistant to acids; but we lack trustworthy distinetions 
between them. Lepra bacilli are found in the leprous nodules, within 
the so-called lepra cells, and also in ganglion cells, semen, and milk. 
It may be found in the nose, where perhaps the primary infeetion 
oceurs. The serum of the patient agglutinates the bacilli. 

Smegma Bacillus. This isa non-pathogenic rod found in the smegma 
about tbe glans penis and elitoris. Staining with carbolie fuchsin, 
and after-staiming with concentrated aleoholic methylene blue, makes 
the smegma bacillus blue, while the tuberele bacillus remains red. A 
form like the smegma baeillus has been found in many syphilitie 
processes, and supposed to be the cause of them, but this is not yet 
proved. 

Actinomyces Fungus. This stands close to the hyphomyeetes, if not 
actually one of them. It causes infeetious granulomata in horses 
and cattle, and at times in man (p. 139.) It oecurs in the form of 
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‘“ glands, ’’ 


made up of a number of radially disposed threads, swollen 
on the ends, at times branching diechotomously, and hence compared 
to a rosette. Within these masses there are numerous granules, like 
sand, which are not spores, but come from degeneration of the rays. 
The elub-shaped ends are due to thiekening in an otherwise very 
delicate membrane, and they stain with orseille, while the threads stain 
with Gram’s method. 

Infeetion comes by means of heads and other parts of grain, or 
splinters of wood, to which the fungus elings, and these have been 
found as foreign bodies in the foci attacked. The mouth, pharynx, 
alimentary canal, lungs, and skin are the ports of entry. At first 
there is always a local affeetion, but by the Iymph or 


FıG. 126 3 
Y9p blood channels the fungus may spread by metastasis 
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N to various organs. 

El III. Spirilla. Spirillum Obermeieri. This is the 
ZAND 3 
IR BEN :ause of recurrent fever, and oceurs as long, spiral, 
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actively motile threads. During the fever they are 
found in the blood; between the attacks they disap- 
pear from it. Just before the erisis they are present in the spleen, where 
they die and are taken up by wandering cells. They can not be cultivated, 
but blood which contains them will infeet other men or monkeys. 


Actinomyces. X 250. 


FıG. 127. FıG, 128. 





FıG. 127.—Spirillum of Obermeier in human blood. Carbolie fuchsin. X 1000. (From SLATER and 


Spıitta’s Atlas.) 
FıG. 128.—Contact spirilla preparation from plate culture of cholera. X 800. (DUNHAM.) 


Comma Baeillus (vibrio) of Cholera Asiatica (Koch), This is a 
short and thick rod, bent into eomma form, with one, seldom two, 
flagella on the end; or without flagella, and then not motile, A 
series of commas may form a spiral figure. It is found in the intes- 
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tinal contents and tissues during Asiatie cholera. Its action is by 
toxins. It is seldom found in any number in the organs, but the 
rice-water discharges of the disease are almost pure cultures of the 
spirilla. During epidemies the spirillum may be recovered from the 
water of springs, rivers, ete., which have been polluted with cholera 
discharges, and also from the intestinal contents of the healthy. 

There are many vibrios which resemble that of cholera. Cultures 
of the spirilla give the cholera-red reaction on the addition of sulphurie 
acid and heat, which depends upon the faet that the germ makes indol 
in the medium as it grows, and this in the presence of nitrites gives a 
red nitroso-indol reaetion with sulphurie acid. This is not limited to 
cholera baeteria alone. (For the agglutination, see p. 216.) 

Connected with the bacteria there are certain more highly organized 
forms, which present, like them, coceus, bacillus, and spirillum forms, 
and hence are called pleomorphous, in contrast to the other and mono- 
morphous kinds. These make the botanical families of eladothrix, 
leptothrix, and spirulina. They are distinguished from the true 
bacteria, apart from their many forms, by their distinet terminal 
growth and more common branching. Many of the kinds that 
belong here are still unsettled. The leptothrix bucealis, which eauses 
caries of the teeth, may be mentioned. 


2. Hyphomycetes. 


Thread or mould fungi (hyphomyeetes) form a non-chlorophyllated 
mycelium (thallus) of frequently branching threads, of about 3 t# 5u - 


in diameter, and with many eross septa. Among eb 


. these are included many which have no true 


spore carriers, but make spores, or conidia, by 
simple constrietion from the ends of the hyphe ; 
those which have spore carriers, with the same 
method of sporulation ; and also those which form 
true sporangia, within which the spores are 0 
formed, The botanical position of many of these 
is unsettled, but some belong to the higher fungi. 
Among the simple forms without spore car- 
riers are the following, 
skin lesions: 


$ Triehophyton tonsurans. 
which produce various Diagrammatie. (After Leu- 
MANN.) 
1. Achorion Schonleinii, the cause of favus, present in numbers in 
the yellow erusts as rather broad threads, often with septa, tapering 
toward the ends. Spores moderately numerous, in chains, 
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2. Trichophyton Tonsurans. Like the former, and occurs in several 
shapes, not sharply defined from each other. The fungus of herpes 
tonsurans belongs here, and others occeur with similar skin lesions. 

3. Mierosporon Furfur. Causes pityriasis versicolor. Many mycelial 
threads and spores, the latter in clusters. 

Among the true mould fungi with spore carriers are: 

1. Mucor. On the end of the spore-carrying hypha the sporangia 
form from a mother cell, in which, by continuous division, numerous 
spores develop, enelosed by the membrane of the cell. When the cell 
is destroyed the spores are set free. (Fig. 131.) 

2. Aspergillu, At the end of the spore carrier there is a nodular 
swelling, and on the external surface sterigmata form, from which the 
spores separate (conidia). (Fig. 130.) 


Fıs. 130. Fig. 181, 





FıG. 130.—Aspergillus. Atba few of the spore-bearing sterigmata are showu; the usual pieture 
isgivenata. (After MEZ.) 

Fig. 1831.—Mucor stolonifer. (After MEz.) 

Both figures from Lehmann. Die Methoden d. prakt. Hygiene, Wiesbaden, 1901. 


3. Penicillium. The spore carrier branches at the end, and on the 
single divisions (basidia) the spores (conidia) are arranged in series. 
(Fig. 132.) Among the simplest in organization is the oidium variety, 
in which the spore hyphs® are not distinguished from the ordinary 
hyphw, and the conidia separate direetly. (Fig. 134.) 

In general, the fungi are not of great pathological importance, since 
most of them are saprophytes, but some of them have pathogenie 
power. Intravenous injection of some spores in rabbits will cause a 
general and fatal infection. In man certain aspergilli may cause local 
affeetions of the skin, ear, ceonjunctiva, and intestines, and in the 
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lunes there is known a pneumonomyeosis aspergillina. The invasion of 
& . per: 

these fungi is usually but an accompaniment of pneumonia in very 
debilitated subjecets; but there can be no doubt that many mould 


Fi. 132. 





Penieillium. (LEHMANN, loc. cit.) 


fungi not only attack parts which are necrotie, but may independently 
produce necrosis and suppuration, and, in certain conditions, a general 
fatal disease. 


3.  Saccharomycetes (Yeast Fungji). 


These are one-celled fungi, which inerease by budding. This 
oeeurs as slight projeetions on the side, which gradually attain the 
size of the original cells, and then may 
separate. The young cells may remain 
attached to the parent cell, and, by 
their later branching, form long chains 
or even a mycelium. 


FıG. 133. 


Yeast fungi occur in the stomach 08 
in digestive disorders. One patho- 5 


genie species is ealled saecharomyces 
albicans, the organism of thrush. It 
eonsists of subdivided threads, which 
present round or oval conidia at many 





a, Saccharomyces. b. Cell with four 
spores. (LEHMANN, loc. cit.) 


places. It oeeurs in children and the debilitated, in the mucous sur- 
faces of the mouth, pharynx, esophagus, stomach, small intestine, and 
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vagina, and in the nipples of suckling women. It may penetrate the 
epithelium, and form metastases to deeper organs (brain, kidney). By 
many authors it is put among the hyphomyeetes. 


FıG. 184, 





Saccharomyces albicans. (After GRAWITz, in Lehmann, loc, eit.) 


B. ANIMAL PARASITES. 


As among the vegetable parasites, the animal belong chiefly to the 
lower members of the class, although some rather highly organized 
forms, as insects, may be reckoned among them. Apart from the 
protozoa, which are one-celled and not so very distant from the vege- 
table kingdom, there are many worms which lead a parasitie existence. 
Invasion by animal parasites is called infeetion, as with the former 
species. 

The animal in which the parasite oceurs is known as its host, For 
every parasite the possible hosts are few; many are found only in 
man or a single animal. Certain forms are parasitie during their entire 
lives in the same individual ; others have different hosts at different 
stages of their development. A great many parasites present what is 
termed alternation of generations ; that is, regular and typical alterna- 
tion of fully developed sexual generations and one or several non- 
sexual. These generations may be passed in one or more hosts. The 
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asexual forms develop from eggs or embryos only when taken up by 
certain definite animals; but in these they do not become sexually 
mature, but remain until they die or enter another host, and in the 
latter they become sexual. Thus the non-sexual forms of many tape- 
worms develop in the human or animal intestine to actual tapeworms, 
and the young echinococeus in the dog’s intestine to the tenia echino- 
coceus, This arrangement is called an alternation of hosts. The 
species in which the young form develops is called the intermediate 
host; that in which sexual maturity is reached is called simply the 
host. | 

Many other forms are parasitic only for one stage of their develop- 
ment, and live independently for the others; this is called periodie 
parasitism. This variety and the lifelong forms are grouped as 
stationary parasites, in contrast to others, as many insects, which fre- 
quent the host only for a time, and hence are called temporary para- 
sites. Further, the epizoa are distinguished from the entozoa—the 
former living upon the host, and the latter within it. Many para- 
sites move about within the host by the lymph or blood stream 
passively or in an active manner. Diseases caused by the entrance of 
parasites into the tissues are called invasion diseases. 

Infeetion with parasites may occur in many different ways. Those 
that change their hosts often are taken into the digestive tract of the 
definite host with the organs of the intermediate host, the latter serving 
the former as food. The results are at times local, at times general 
disturbances. The animal parasites are chiefly mechanical in their 
action. In the organs attacked there may be a reaction which leads 
to the encapsulation of the parasite or atrophy and mechanical dis- 
orders of various kinds. In many organs there may be a special 
lesion, as icterus, when the echinococeus invades the liver, hydro- 
cephalus with a cysticereus in the brain, hematuria with filaria in 
the blood, ete. General symptoms are either nervous, as with tape- 
worms, or febrile, as with trichin«. 


I. PROTOZOA. 


From this elass—one-celled organisms on the border between vege- 
table and animal forms—but few are parasitice in man; but the 
numbers inerease as diseases formerly ascribed to bacteria prove to be 
due to protozoa (malaria), and hence their importance may yet have 
more eonsideration. 
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Protozoa are divided into four elasses—sareodinea, flagellata, spor 
o20a, and infusoria. 

I. Sarcodinea. To these belong the rhizopoda—naked, eontractile 
particles of protoplasm, at times with a silieious or calcareous envelope, 
with the power of extending protoplasmie pseudopods. Among these 
are the amebas—naked sarcodinea with lobulated pseudopods. 

The ameba coli vulgaris (ameba mitis) oceurs in the normal and the 
diseased intestine. Similar forms are found in tropical dysentery in 
the wall and eontents of the intestine and the frequently complicating 
liver abscesses. Ameba dysenterie (Fig. 135) ıs believed by some to 
be the cause of amebie dysentery. 


FıG. 185. 





Ar 


FiG. 135.—1. Ameba from dysenterie stool, with vacuoles and enclosed red cells. 2. Ameba 
from straw infusion. 3. The same encysted. x 600. 
FıG. 186.—Trichomonas vaginalis. X 100. (After KÜNSTER.) 


II. Flagellata (mastigophora). Non-ameboid organisms, which 
move by means of one or more flagella. The body contains con- 
tractile vacuoles, and often shows a cutiele and an undulating mem- 
brane. 

Trichomonas (cercomonas). _Pear-shaped body, with four flagella 
on one end. 

Triehomonas Vaginalis. From 12 to 30 a long, 10 to 15 x broad. 
In vaginal mueus. 

Trichomonas Intestinalis. Smaller than the former: 4 to 15a 
long, 3 to 4 „ broad. Oceurs in the gut. 

III. Sporozoa (yreyarinide). Protozoa without motion, living in 
the bodies of other animals. The body is long, with a eutiele. They 
become eneysted in a capsule; then the individual breaks up into 
numerous partieles, each containing a nueleus, of which each forms a 
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capsule. These are called spores or pseudonavicella, and from them 
the new sporozoa are formed. 

Here belong the eoceidium oviforme, which is common in the liver 
of the rabbit; also Miescher’s saes, found in the striated muscle of 
mammals, especially pigs. (Fig. 139.) These appear as whitish 
deposits in the musele, lying with their long axes parallel with the 
fibres, and may be visible in the gross. They oceur in the pig, sheep, 
horse, cattle, and house animals, and as a rule cause but little dis- 
turbance. "They have a thin capsule, and contain small, sickle-shaped 
bodies, like those of the gregarinid. 





Coceidium oviforme from the liver of the rabbit. 1. Coceidium in an epithelial cell from a bile 
passage, 2. Encapsuled coceidium, the protoplasm contracting toa ball. 3 and 4 arise from four 
pseudonsvicella,. In 4 the C-shaped spores are seen. (After LEUCKART.) 





[0 e T EN 
Coceidium from the gut of the mouse. a. Naked coccidium in an epithelial cell from the gut. 


b,c. The same encapsuled, the contents dividing into sickle-shaped bodies, which at g become 
free and begin ameboid movements, h-k. (After LEUCKART.) 


Coceidia are found also in molluseum contagiosum, which they 
probably cause; and also as aceidental parasites in many tumors. 

Among the sporozoa are the hemosporidia—ameboid, motile para- 
sites living in the blood. "The most important of these is the plasmo- 
dium of malaria, of which several species are known. 

The infeetion in man follows the bite of a mosquito belonging to the 
anopheles variety. The parasites enter the blood and then pass into 
the red cells, where they show ameboid movements and grow into 
‚arious forms. They destroy the substance of the red cell, and in its 
middle portion pigment collests. When the parasite has grown to 
oeeupy nearly the entire red cell it divides into a rosette-like group 
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of regular portions—the merozoites. These become free, and as 
entire plasmodia enter new red cells. The fever eoineides with the 
entrance into new cells. 





Cyeles of estivo-autumnal parasite. 1. Very young form. 2. Infeetion of one cell with seven 
young parasites. (Drawn from a marrow-smear.) 3. Triple infection ; two parasites joined by 
single chromatin mass. 4. Double infeetion ; peculiar rings with ıwwo chromatin grains at opposite 
poles. 5. Double infeetion; small ring adherent to cell. 6,7. Signet-ring forms; subdivision of 
chromatin. 8,9. Later ring forms, with subdivided chromatin and few pigment grains. 10-12. 
Full-grown forms with finely subdivided chroınatin and gradual concentration of pigment. 18, 14. 
Stages of presegmenting forms, with concentrated eccentrie pigment. 15. Double infeetion with 
separate presegmenting bodies. 16. Estivo-autumnal rosette. 17,18. Young crescent and ovoid. 
19. “ Pulsating’ erescent. 20-22. Various forms of erescents. 23, Two bows about single erescent. 
24. Fully developed erescent; two masses of chromatin ; achromatie substance; double wreaths 
of pigment. 25. Diagrammatic flagellating body. 26. Extracellular sterile body. 


According to the species, the developmental stage lasts a varying 
length of time—forty-eight hours with the tertian, seventy-two hours 
with the quartan. The pernieious autumnal form, or quotidian, is 
a tertian parasite in which a slighter attack of fever on the second day 


; 
| 
| 
| 
| 
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gives the appearance of a quotidian. This is due to a peeuliar form, 
which resembles that of tropieal malaria. 

Certain of the merozoites form erescentie parasites in the human 
blood—the so-ealled erescents of Laveran—which enter the intestine 
of the mosquito. There they differentiate to a female macrogamete or 
a male mierogamete, the latter possessing flagella. A flagellum is not 
an organ of loecomotion in this case, but breaks off and funetionates as 
a spermatozoon, entering the body of the macrogamete. This breaks 
up into numerous small, worm-like bodies, which penetrate the gut 


Fı6, 139. Fig, 140. 











Balantidium coli. a, Nucleus. b. Vacuoles. c. 
z Peristom, d. Food particles. X 300. (After LEH- 
Miescher's sac. X 50. (After LEUCKART.) MANN, loc. cit.) 


wall and enter the salivary glands of the mosquito, and from there 
again pass into human blood during the bite of the insect. 

IV. Infusoria.. These are parasites with permanent form, with a 
homogeneous, transparent cuticle and eilia or flagella. The mouth 
and the anus are present as depressions in the surface, and there are 
one primary and one or more secondary nuclei. 

Here belongs the balantidium eoli—an occasional inhabitant of the 
human colon, without known pathogenie action. (Fig. 140.) 


II. VERMES (WORMS). 


The worms have a laterally symmetrical, flattened, or rounded body, 
without skeleton or limbs. They consist of a soft parenchyma 
enclosed in a chitinous envelope, possess paired excretory tubes, and 
some also a gut. Many have celasping organs on the head. The 
parasitic forms belong to the flat worms, or platyhelminths, and to 
the round worms, or nemathelminths, 
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1. Platyhelminths (Flat Worms). 


Body flat, long, often segmented; gut present in many, may 
end blindly, or be absent (cestodes); central nervous system is a 
double brain nodule, from which nerves proceed ; exeretory apparatus 
on two main branches, which end behind in common, into these 
numerous small canals open; blood and respiratory system usually 
absent. Most forms are hermaphrodite, with a complicated sexual 
apparatus. 

A. Cestodes. These are flat and long, usually segmented, without 
mouth or intestine, the head furnished with two to four sucking disks. 
The head, or seolex, is slightly swollen compared with the parts just 
behind it, and often presents a rostellum and a double row of hooks. 
Behind the head is the neck, in which segmentation is not elearly 
shown, and then follow the segments, or proglottides, which increase 
in size toward the hind end. These break off, and may live for a 
time apart from the worm. Each segment has its own male and 
female organs, whose duets open in common either on the side or the 
surface; the uterus is specially prominent. Only the old segments 
are sexually mature. 

The anterior part, which reproduces the segments after they have 
broken off, is found as a scolex in the young worm, which inhabits 
and becomes sexually mature in another species, there being an alter- 
nation of hosts. The sexually complete worm produces eggs from 
which larv:e develop in the body of the intermediate host, These are 
asexual, and beeome tapeworms in the definitive host. The various 
stages are as follows: 

Within the egg an embryo forms, provided with six hooks; and 
when the proglottides leave the intestine of the host and fall apart in 
water, or on plants or manure, the eggs become free, and they develop 
to another worm only when they enter the alimentary tract of the 
intermediate host with its food or drink. Here the egg membrane 
is digested off, and the free embryo, unless passed out of the body, 
bores into the intestinal wall, and reaching the blood is carried 
to various organs, where it becomes a larva. Among certain 
cestodes the embryos now make the eysticereus forms, losing their 
ring of hooklets, and developing as large vesicles filled with fluid. 
(Fig. 144.) From the wall of such a eyst a hollow projeetion reaches 
inward, and in its cavity develops a rostellum, with hooks and the 
suckine disks. A tapeworm’s head is thus formed—a scolex—but 
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it is retraeted and inverted within the eyst, like the reversed finger 
of a glove, and remains in this condition until received by an inter- 
mediate host. When the eyst has been disseeted out a gentle pressure 
may make the head project, and the bladder part then appears as a 
relatively large appendix of the scolex, which in its natural form 
presents the rostellum, hooks, and suckers on its outer surface. 
Usually but one scolex forms from each eyst, but in some forms 
(cenurus) many develop. In the echinococeus there are formed from 
the first eyst a number of daughter vesicles, and from these, again, 
granddaughter forms; and scolices may develop in: all or most of these. 
Other varieties make no cysts, but small, solid bodies, which are 
ealled plerocereoid, in which the head is not distinguished from the 
solid tail, though originally inverted. 


Fig. 142, FiG, 143, 





Fig, 141.—Head of tenia solium. (After HELLER. Ziemssen: Hdb, d. spec. Path., Band vii. 
1876.) i 

Fıs. 142.—Hooklets of tenia solium. (After HELLER, loc. eit.) 

Fıs. 143.—Segment of tenia. (After HELLER, loc. cit.) 


The encapsuled, plerocereoid form of bothriocephalus may grow in 
length and resemble a small, mature tapeworm, but it never grows in 
an intermediate host to a mature sexual tapeworm. When these 
larval forms enter the alimentary canal of suitable animals the scolex 
protrudes, the bladder portion is digested off, the young scolex 
‚adheres to the intestinal wall by its suckers, and begins to form the 
proglottides. | 

Human tapeworms belong to the teniadie and the bothriocephalidze. 

(@) Teniz. Head roundish, with four suckers ; sex-opening lateral ; 
young form bladder-like, 

Tenia Solium. From 2 to 3 metres long; head 1 mm. in diameter ; 
has rostellum, with twenty-six hooks, in two eireular rows.  (Figs. 
141, 142,) 
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Mature proglottides are 8 to 10 mm. by 6 to 7 mm. ; in number 
there may be 800 to 900. The uterus has seven to ten branches, 
which divide peripherally. Segments 
are passed only with the feces of the 
host. 

The eggs (Fig. 145) are oval, with 

© peripheral radial markings, and con- 

tain, when ripe, a round embryo. 

They are about 0.03 mm. in diameter, 

Fi Year The cysticereus cellulose makes 

a cysticereus bladder in which a tapeworm usually single vesicles, of the size of 
issprouting. (After FLEISCHMANN. Lehrb, R £ R 

d. Zool., Wiesbaden, 1898.) lentils or beans, in the musele tissue ; 

Fıe. 145. Egg of tenia sollum. (After in these the young scolices form. 

SEIFERT-MÜLLER.) Ri R, 
(Fig. 144.) 


Mature tenia solium is found only in the small intestine of man ; the 


Fig. 144. Fig, 145. 





further development of the eggs occurs in another host, especially in 
the pig, which obtains them from human exerement. In its stomach 
the shell is dissolved, and the free embryo bores with its hooks into 


Fi. 146, Fig. 147. 


Man (tenia solium). 


> 
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Pig (eysticercus). Man (eysticercus). 





Fig. 146.—Plan of alternation of hosts with tenfa solium. (After BOLLINGER.) 
FıG. 147,—Flesh of pig with eysticerei. Natural size: heads of worms shine through. (Alter 


HELLER.) 


the gut wall, and wanders or is carriel by the “slood to various 
organs, where it forms a cysticereus. The time required is two to 
three months. In the intermediate host it may exist, without further 
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development, for three to six months. If it finally dies the bladder 
shrivels or ealeifies. 

The eystie form may be found in great numbers in the flesh of the 
pig, especially at the root of the tongue, but at other places also. 

Man is infeeted by the use of raw, smoked, or imperfeetly cooked 
tlesh of swine, The worm is freed in the stomach, and in the small 
intestine makes completely mature segments in ten to twelve wecks; 
it may persist for ten to fifteen years, The worm is most frequently 
found in those who often eat or handle raw pork, as butchers and 
eooks. In different countries the occurrence of eysticereoid forms 
varies; in Germany 1 pig in every 324 is thus diseased. 
 Beside the tenia, its larval eysticereus is found in man in various 
organs, as the brain, eye, muscles, heart, subeutaneous conneetive 
tissue, lung, liver, et. In the brain they may lie free in the ventri- 
cles; elsewhere they are usually capsuled, and from the size of a hazel- 
nut upward, solitary or in great numbers. Often they form elusters 
of grape-like arrangement (eysticereus racemosus), Since the eggs 
lose their covering only in the stomach, not in the intestine, it is 
necessary that they be swallowed, as with vegetable salads or from 
unclean hands; or in vomiting the eggs may reach the stomach from 
below, and there be set free (self-infeetion). In all cases the embryos 
pierce the intestine and reach the viscera, where they become eysticerei. 

Tenia Saginata (mediocanellata). Head larger than that of tenia 
solium—1.5 to 2 mm., with four large suckers; rostellum rudi- 
mentary, no hooks. The whole worm is larger and stronger than 
tenia solium—7 to 8 m. long; segments, when ripe (Fig. 148), 
measure 13 mm. by 7 to 9 mm. ; the number may be 1200 to 1600. 
The uterus has twenty to thirty diehotomously dividing branches, 
which are finer than in tenia solium. The segments erawl out of the 
anus spontaneously, apart from defecation, often in chains, and con- 
tinue in active motion. The eggs are very similar to those of tenia 
solium. 

The eysticereus form oceurs in numbers in the pig, and also in the 
museles and viscera of cattle, but smaller than the eysticercus of tenia 
solium. 

The complete worm oeeurs only in man, and is more common than 
tenia solium ; the eggs may appear in the feces, The development of 
the larva proceeds in the museles and organs of the eattle which 
have eaten grass, ete., soiled with human exerement or drunk infeeted 
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Human infeetion results from the use of infected beef which is eaten 
raw or half cooked, and is common where this practice prevails. 
Yurther development is like that of tenia solium. 


Fig. 148. Fıs, 149, Fig. 150 


Man (lenia saginata). 





Fıg,. 148.—Tenia saginata, head strongly pigmented. (After HELLER, loc. cit.) 
Fıg. 149.—Segment from tenia saginata. (After SEIFERT-MÜLLER.) 
Fıs. 150.—Diagram of the hosts of tenia saginata. (After BOLLINGER.) 


Tenia Eehinococeus. Smaller, 3 to 6 mm. long. A parasite of 
the dog. Head with rostellum and double row of hooks, fourteen to 
twenty-five in number; made up of three or four segments, of which 
the last usually exceeds in length the rest of the worm. 


Fi@. 151. 





a Brood capsule of echinococeus with tapeworm heads. b. Scolex retracted. (After HELLER.) 


The young echinococeus makes eysts of various sizes, from a few 
millimetres in diameter to the size of a child’s head. Its wall is a | 
ehitinous eutieula, 4 to 1 mm. thiek, on the inner surface of which there | 
isa delicate layer of parenchymatous tissue. It is filled with clear fluid 
in which there is no albumin, but suceinie acid may be found in it. 


Be ale 
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The bladder may remain sterile or proliferate. In the latter case 
scolices develop direetly from the parenchyma layer, or a brood capsule 
forms (Fig. 151), in which the heads then grow. The single scolex 
is about 3 mm. long, with four suckers, a rostellum and two rows of 
hooks, and fine granules of lime salts are scattered through it. A 
brood capsule may contain as many as twenty-five scolices. From 
the eyst wall secondary bladders with a chitinous wall may form ; 
these may become loose, and within them others develop, and from 
all these scoliees may be produced. By rupture of the capsule they 
may become free. Contrasted with this endogenous proliferation there 
is an ectogenous, in which the daughter eysts protrude; and if they 
remain connected with the primary eyst, grape-like elusters of them 
may be found all through an organ. The latter form is called echino- 
eoeeus racemosus, multilocularis, or alveolaris. 


‚. Fa, 152. 
Dog (tenia solium). 


Ne Sheep- 94 N N a Man 
iur  feghinoeooous). 


Diagram nn the hosts of echinococeus. (After BOLLINGER.) 


Tenia echinoeoeeus is usually found in great numbers in the intes- 
tine of dogs, which are inoculated by swallowing infected meat. In 
various ways the eggs reach the alimentary tract of man or house pets. 
Direet contact with the dog’s snout, which often touches his anus and 
brings away the eggs, or with the hair, on which eggs may. hang, 
explains many human infections. "The eggs develop and the embryo 
wanders into the organs and forms eysts—most ecommonly in the liver, 
lung, pleura, kidney, muscle, brain, spleen, bone, eye, and sub- 
eutaneous tissue. Its growth is slow. After nineteen weeks the eyst 
may be as large as a walnut, and after five months the brood capsules 
are formed. The effeet in the tissue is usually that of mechanical 
pressure and atrophy. With larger size they make extensive tumors. 
The echinoeoeeus may die and be absorbed, or the shrunken bladder 
is filled with lime salts and detritus. After puneture and other 
wounds the cysts may suppurate. Perforation into various cavities 
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may oceur, with metastatie transport of portions. The most favorable 
perforation is through the skin; at other times it oceurs through the 
ragina, bladder, bronchi, ete. Embolism may infeet distant organs 
with small eysts. 

The diagnosis depends upon finding the chitinous membrane or 
scolices or single hooks; the latter are 0.03 to 0.04 mm. long. 

The distribution of echimococeus varies in different regions, and 
usually runs parallel with the number of dogs. It is eommoner with 

women, on account of their more intimate 
De fondness for dogs. 

(b) Bothriocephalus (bothriocephalus latus). 
Head flat, with two slit-like suckers, no 
hooks; sexual opening on the flat of the 
segment. The largest tapeworm in man— 
5 to 9 m. long; segments number 2400 to 
3500. The mature proglottides measure 10 
to 12 mm. broad by 3 to 5 mm. long. In 





separating several break off together. The 
uterus forms a rosette, like a winding tube, 





a. Head ofbothriocephaluslatus , , “ 
from theside, enlarged. b. Natu- IN the middle of the segment. The eggs are 


each from the fat. (After oyal, surrounded with a membrane, which 
at one pole makes a cover. (Fig. 155.) In 
water and air the eggs become dark brown and the uterus more 
clearly seen. The embryo is ciliated. 
The young form is a plerocereoid, made up of a scolex and a solid 
tail-piece, not sharply distinguished from the head. It oceurs in the 
FıG. 154. Fig. 155. FıG. 156. 


Mun 
(bothriocephalus latus). 





Fish (aseruui Unknown intermediate 


bothriocephalus). =. E host ( plerocercoid). 
se 


Fıs, 154.—Segments of bothriocephalus latus. (After SEIFERT-MÜLLER.) 
Fig. 155.—Egg of bothriocephalus latus, 
FıG. 156.—Diagram of hosts of bothriocephalus latus. (After BOLLINGER.) 


flesh and intestine of fishes, especially of the pike and catfish, and the 
mature worm is found in both man and dog. 


en. 
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The embryos develop after the eggs have reached water, becoming 
free from loosening of the cover, and the young moving by their eilia. 
The latter are lost after a time. Since the muscles and intestines of 
fish contain only complete plerocereoids, never undeveloped ones, and 
since these bore through the gut of the fish, it is probable that they 
develop first in some small water animal which fishes eat, and thus 
have two intermediate hosts,. Human infeetion follows use of the 
fish as food. 

In many countries bothriocephalus latus is endemiec, as in Western 
Switzerland, Sweden, parts of Russia, Poland, and North Germany. 

B. Trematodes (sucking worms). "These are flat, leaf-shaped, non- 
segmented, witha mouth orifice and a double intestine which ends 
blindly. Suckers are found on the front end and the ventral surface. 
At the bottom of the former lies 
the mouth opening. Most of these Te. 30n 
worms are hermaphrodite. Devel- 


b 
opment occurs with many alterna- ER 
tions of generation and intermediate 
hosts. The eggs develop outside 
the body, most often in water, as 
ciliated larve. These enter snails, 1 


frogs, and mollusks, and form sporo- 
eysts or germ sacs, which multiply 
either by division or budding. The 
sporocyst develops redie asexually, 
which then become very motile cer- A. Distomum hepaticum. 1% timesnatural 


R a ; j size. a. Anterior sucker. b. Genital pore. 
cari, provided with a tail, suckers, c. Ventral sucker. d. Limbs of the intes- 


and a gut. These leave the host, Nat, ‚An heut) Kar a 
swim in the water, and bore their 
way into another water organism, in which they become encapsuled. 
With the flesh of this second host they enter the definitive host, and 
after the capsule has been digested off they become free and sexually 
mature. 

Human trematodes belong to the distomide, which have two suckers 
—-one at the anterior end and one on the ventral surface. 

Distomum Hepatieum. From 28 to 32 mm. long. Suckers close 
to each other, and between is the genital pore. Anterior part of the 
body eoniecal; hind portion leaf-shaped. Found in the intestine and 





B 


bile-ducts of many domestic animals, as sheep; at times in man. 
Eggs oval, with a lid, 0.13 mm. long. Infection of sheep oceurs 
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probably by the use of water plants in which the cercaria is encap- 
suled. 

Distomum Leanceolatum. From 8 to 10 mm. long. Lancet-shaped. 
Fairly frequent in man. 

Distomum Hematobium. Sexes separate. Body long—male with 
strong sucker; along the posterior edge a shallow fold, which acts as 
a gynecophoric canal and encloses the female; the latter is long and 
thin. They live as paired parasites in the portal vein and the veins 
of the intestine and bladder. Found on the northern coast of Africa, 
especially in Egypt. Produce hematuria, chlorosis, hyperemia, bleed- 
ing and inflammation in intestine, ureters, and bladder. 


2. Nemathelminths (Round Worms). 


The round worms are long, eylindrical, with many segments in 
rings; and to these may be attached appendages, as hooks, papillie, 
or bristles. They have a nervous system, and excretory organs in the 
form of two slender canals. They are without bloodvessels or respira- 
tory organs. The sexes are commonly separate. 

1. Acanthocephali. Head distinguished from the body, and used 
for elinging; no mouth or intestine; echinorhynehus hominis the only 
and rare example. 

2. Nematodes (thread worms). Long, usually pointed at both ends; 
bristles or papilla-like appendages, especially at the mouth and genital 


opening; anus usually ventral and posterior. The larger forms 


annulated and marked with four longitudinal lines. Mouth surrounded 
with lips. Alimentary canal divided into mouth cavity, bulbous 
‚pharynx, esophagus, stomach, and chyle gut. Many round worms 
lay eggs; others are viviparous. They vary 
from microscopie size to several deeimetres in 
length. 

Ascaris Lumbrieoides. Spool or round worm, 
Mouth has three papille as lips. Hind end of 
male curved ventrally, with two posterior spiculs. 
Length, 250 mm. ; female, 400 mm. Cuticle 
annulated. Bodies more pointed anteriorly 
than posteriorly. Female sexual pore at the boundary of the front 
third. Uterus double, much convoluted. Eggs 0.05 to 0.06 mm. 
long, with a thick shell and an outside layer of albumin. The worm 
oceurs in the small intestine of man, and can pass to the colon, 





Egg of ascaris lumbricoides. 
(After SEIFERT-MÜLLER.) 
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stomach, gall-duets, esophagus, or respiratory passages. The eggs 
leave the body with the feces, a few at a time or by hundreds. 
Oxyuris Vermieularis Male 4 mm. long; female, 10 mm., and at 
hind end has an awl-shaped prolongation ; male blunt at hind end. 
Three small lips at mouth. Eggs oval, 0.05 mm. long, 0.024 mm. 
broad, and contain embryos when laid. The worm lives in the colon, 


Fıs. 159, 





A. Oxyuris vermicularis, natural size, 1. Male, 2. 
Female. (After FLEISCHER. Spec. Path. u. Ther. d. 
Magen, ete., Wiesbaden, 189.) B. Egg of oxyuris ver- 
micularis. (After SEIFERT-MÜLLER.) C. Oxyuris vermicu- 
laris, enlarged, a. Mature unimpregnated female, b. 
Male. c. Female containing eggs. (After FLEISCHER.) 


and is very common with children, caus- 
ing catarrhal symptoms. At times it is 
found in the small intestine. May invade 
the vagina and uterus. 

Strongylus. Six papille at mouth. 
Hind end of female round, with terminal 
anus, 

Eustrongylus Gigas. Male, 40 cm. 
long; female, up to Im. Very rare. 
Found in renal pelvis. 

Dochmius Duodenalis (anchylostomum 





duodenale). Male, up to 10 mm. long; 
female, 12 to 13 mm. Mouth with strong 
horny teeth on the edges of the capsule-—two ventral teeth, one dorsal. 
The worm attacks the intestinal wall, lives in the duodenum of man, and 
is frequent in Italy, Switzerland, Brazil, and causes Egyptian chlorosis. 
The intestine of the worm is always filled with blood. Infeetion 
oeeurs probably by drinking water, and without an intermediary host. 

Trieocephalus Dispar (whip worm). Front end much elongated ; 
hind end of male spirally wound. Male, 40 to 50 mm. long; female, 
about 50 mm. long. Anus terminal; spieulum in sac, but protru- 
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sible. Oeccurs in the human cecum, its thread-like front end buried 
in the mucosa. Pathological effect slight. 

Triehina Spiralis. Male to 1.5 mm., female to 3 mm, long. Hind 

end but little thieker; in the male provided with two ventral pegs. 

Sexual opening of the female laid 

Bee: far forward ; viviparous. Number 

of young in the female may reach 

1500. Just born they measure 0.01 

mm., and do not leave the host, but 





develop further within it. 





Human infection is due to eat- 
A B 
A. Anchylostomum duodenale, natural size, 


a. Male. b. Female. (After Fueischer.) B. intestine the encapsuled trichinzs 


Egg of anchylostomum. (After SEIFERT- : 
MÜLLER.) become free, copulate, and in three 


ing triehinous pork. In the human 


or four days produce motile em- 
bryos, intestinal trichine, after five to seven days. These bore 
through the wall, and actively wander to the museles or connective 


Fıs. 161. 





A B 


4A. Tricocephalus dispar, natural size. a. Male. b. Female. (After HELLER.) 
B. Egg of trieocephalus. (After SEIFERT-MÜLLER.) 


tissue, or are carried by the blood. In the muscles they perforate the 
sarcolemma, and in the primitive bundles, which are partly destroyed, 
they increase to 0.3 mm. long, and become spirally rolled. They lie 
in degenerated musele substance for a time. The sarcolemma is dis- 
tended, and under it a capsule forms about the worm, and this beeomes 
calcareous in five to eight months. In each capsule there are one to 
three worms, which remain alive for years. 

Infection similar to the human oceurs in rats, mice, pigs, foxes, 
cats, and skunks. Rats eat the dead bodies of their race, and so keep 
up the infeetion among themselves. Pigs are infected by eating rats 
or offal from triehinous pigs. 

Filaria. Long, with rounded head end and no lips, 


STE SEN 


A 


PARASITES. 949 


Fiaria Sanguinis, Young form, in great numbers in human 
blood, reaches the kidneys, causing hematuria and inflammation, and 
passes out with the urine. Length, 0.35 mm. Found in Australia, 


Fıc. 168. 


Rat. 





Fig, 162.—a. Encapsuled muscle trichina. (After LEHMANN.) b. Young muscle trichin. 
«After HELLER.) 
Fıs. 163.—Diagram of the hosts of trichina, (After BOLLINGER.) 


India, West Indies, and Brazil. The developed worm is the probable 
cause of tropical Iymphangiectatie elephantiasis (p. 102), living in the 
thickened tissue and reaching a length of 8 cm. 


III. ARTHROPODA. 


Arthropods are divided into head, thorax, and abdomen, with seg- 
mented appendages and many ceutieular appendages on the skin. They 
propagate sexually, for the most part. 

1. Arachnoidea (spiders). Breathe by traches or air sacs, Head 
and thorax fused; two pairs of jaws and four pairs of legs; abdomen 
without appendages. Parasitie forms are acarine and linguatulids. 
The former, called mites, have head, thorax, and abdomen in one; 
bodies with chitinous eutiele and usually many appendages, while the 
mouths are adapted to biting, piereing, or sucking. 

Sarcoptes Seabiei (cause of the itch). Male, 0.2 to 0.3 mm. ; 
female, 0.33 to 0.45 mm. long. Small bristles on the back —larger 
on the sides and rear—in groups. In the female the first two pairs 
of feet have pedicled elinging disks, the hind pair long bristles, On 
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the male the third pair have sets, and the fourth a disk. The itch 
mites live in furrows which they make in the skin of man, and which 
they fill with eggs and feces, causing the well-known eruption. The 
female is at the end of the burrow, which is about 1 em. long and 
produces about fifty eggs, from which the young emerge in a few days 
to dig their own channels. 

Demodex Follieulorum. Long body, annulated behind. Sucking 
proboseis on the head, with stilet and three-segmented antenne. 
Male 0.3, female 0.4 mm. long. Occurs in comedones, especially 
of the face, and causes acne and pustules. 

Pentastomum Tenioides (belongs to the linguatulids). Body long, 
distinetly annulated; two evertible hooks anterior, between which is 
the mouth. Sexual pore in the male near the mouth, in the female 
near the anus. Male, 18 to 26 mm. long, 3 to 4 mm. broad; female 
70 to 130 mm. long by 8 to 10 mm. broad. Oecurs in the nasal and 
frontal cavities of many animals and man, causing catarrhal inflamma- 
tion. The eggs may pass out with the mucus and reach others with 
the food; then the free embryos become encapsuled in the liver. 
Larv® only 5 mm. long, and formerly regarded as a separate species 
(pentastomum dentieulatum). Developed larvie pierce their capsules, 
wander to the Jungs and bronchi, and are in part coughed out. 

2. Inseeta. Segmented animals, breathing by trachex. Body 
divided into head, thorax, and abdomen. On the head one pair of 
antenne, one pair of mandibles, two pairs of maxille; on the thorax 
three pairs of limbs and two pairs of dorsal wings. Among them are 
many epizoa, and numbers of these are but temporary parasites. 





CHAPTER VI]. 


GENERAL BODILY DISORDERS FROM DISTURBED ORGANIC 
FUNCTIONS. 


1. CARDIAC INSUFFICIENCY—CHANGES IN THE 
GENERAL DISTRIBUTION OF THE BLOOD. 


I diseussing local eireulatory disorders the general blood distribu- 
tion was touched upon as influenced by weakened constitutional states 
and funetional cardiac disorders, and compensatory hypertrophy of 
the heart has been seen to relieve such conditions for a long time. 
Such general eireulatory disorders will be diseussed singly and together 
in this section. 

By the heart’s activity the difference in pressure within the arteries 
and the veins is preserved, by which the circulation is assured, for the 
eurrent is from the higher intravascular pressure toward the lower. 
‚The heart accomplishes this by driving a certain quantity of blood into 
the great vessels at every systole, the arterial pressure deereasing 
toward the capillaries. In the veins the pressure is low, and in the 
vene cave—-at least during inspiration—negative, so that the blood is 
sucked into them. 

Lessened cardiae action without variation in the amount of blood 
or of vascular resistance. Deficient cardiae activity results from 
degeneration in its muscle, fibrous or fatty, and imperfeet nutri- 
- tion from partial or complete elosure of the coronary arteries, in fever, 
and certain poisonings. The lessened power may depend partly upon 
imperfeet stimulation of the cardiac ganglion cells, or increased stim- 
ulus of the inhibitory nerve (vagus), or paralysis of the accelerator 
nerves. The immediate result is a diminished amount of blood driven 
into the aorta with systole, and a similar effeet oceurs when the rate of 
eontraction is slowed. 

With normal or increased cardiae activity the beneficial effeets of its 
systole may be lessened when, from serous or hemorrhagie fluid in the 
pericardium, diastole is incomplete, or when synechia of the pericar- 
dium leads to ineomplete eontraction and ineomplete emptying of the 
ventricles. The same must oceur with narrowing of the valvular 
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orifices or their incomplete elosure. With stenosis less blood passes 
the ostium; with insuflieieney part of it regurgitates. Various pul- 
monary conditions have a similar influence on the cardiac function, 
especially substantive emphysema (see Chapter IX.), in which there 
is atrophy of the septa between air vesieles and loss of many blood- 
vessels; hence the total area of blood space is lessened, and the right 
side of the heart has to work against an obstacle. 

The immediate effect of diminished cardiae function is imperfeet 
filling of the arteries, and hence lower pressure in them. The pulse 
wave will be lower also, apart from slow beat and aortie insufficieney. 
The imperfeet emptying of the heart chambers hinders the flow of 
blood from the great veins into the right side of the heart. If the 
right ventricle is partly filled there is resulting stasis in the corre- 
sponding auricle. In some eonditions the cardiae impulse is carried 
in the reverse direetion through the veins, giving rise to a venous 
pulse; this is noticed with trieuspid regurgitation. But with imper- 
feet emptying of the left side there may also be venous stasis. The 
width of the lung capillaries and the lower pressure of the blood in 
them transfers the stasis in the left auricle over to the right ventricle, 
then to the auricle, and finally to the ven® cav. 

From such back pressure there is overfilling of the veins and increase 
of pressure in them, which may affeet even the finest veins and the 
capillaries nearest them. In the latter there is slowing of the stream, 
for the lowered pressure in the artery and the increased pressure of the 
venous current approach each other. Hence there is general venous 
and capillary stasis, eyanosis of the body from accumulation of blood 
containing carbon dioxide, increased transudation, edema, hemorrhages 
and eyanotie induration, catarrh of mucous surfaces, and hypostatie 
congestion in dependent parts. 

In the lungs, where the eireulation is slowed and the pressure 
increased by left-sided heart lesions, there is an increase of stroma, 
brown induration, with hemorrhagie infarets from marantie thrombi 
and embolism. Hypostatie congestion oceurs in the posterior part of 
the lower lobes and elsewhere. Hdema of the Jungs is a frequent ter- 
minal symptom, partly eaused by the negative pressure in the alveoli 
during inspiration. More blood colleets in the Jungs than can be 
passed into the left auricle, the heart chambers are not wholly emptied, 
and the edema is combined with hyperemia. In many cases early 
paralysis of the left ventriele, with retained vigor in the right, is the 
probable causation. Where edema of the lung oceurs with stoppage 
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of the air passages—as edema of the glottis, stenosis of the trachen, 
etc, —it is produced by the forced inspiration, which causes negative 
pressure in the alveoli. 

An extreme degree of cardiac weakness results in syneope or collapse. 
The eireulation in the capillaries ceases and the surface turns pale and 
cool; the skin, being elastie, is applied more elosely to the parts below 
it, and hence the sharpening of the features (facies Hippoeratica). 
Since the eardiae capillaries are not filled, the nutrition of the muscle 
ceases, and asphyxia occurs, with cessation of breathing. Collapse 
may result from such depressing influences on the heart, or from lesions 
of the muscle or the coronary arteries, with marked anemia of the 
part, or as a reflex from various nerves (Goltz’s experiment). The 
pulse is rapid and small. 

Inereased Vascular Resistance. When the work of the heart is but 
moderately increased there is at first an increase in its rate of activity. 
The cardiae muscle, like others, possesses a certain amount of reserve 
power. When the resistance increases, so does the violence of systole ; 
and in time this extra effort results in hypertrophy of the cardiac 
section, which has the greater demand made upon it (p. 99). 

Such eompensation is usual with valvular defeets. When the aortie 
is stenosed more effort is required to send the charge of blood into it. 
With regurgitation a portion returns, and the left ventriele becomes 
dilated ; but so long as compensation lasts there is a tendeney toward 
the normal lower pressure in the pulmonary vessels and higher pressure 
in the arteries. With mitral stenosis the left auriele must work harder 
to pass the blood into the left ventriele; with mitral insufficieney a 
portion returns from the ventricle. 

(zeneral atheroma of the arteries much inereases the work of the. 
heart, for there is a loss of elastieity in the arterial coats, and hence 
its aid in maintaining the eireulation is removed. The lumen of 
different vessels is diminished, and this adds to the frietion to be 
overcome; hence atheroma alone may be a cause of marked hyper- 
trophy of the left ventriele. In other cases the hypertrophy is not 
found, and, according to some authors, the two have a common cause, 
It is supposed that atheroma will produce cardiac hypertrophy only 
when certain regions are’ affected, as the vessels of the abdomen— 
possibly also the thoracie aorta. 

Hypertrophy with renal disease has been explained as resulting from’ 
difheult eireulation in the contracted kidney, or from plethora because 
of water retention, or from chemical stimulation of the heart because of 
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retained exereta, and, lastly, as due to a general arterio-fibrosis. 'Fhe 
latter consists in a thickening of the intima, and is common with 
kidney diseases. None of these hypotheses has entirely explained the 
condition. Exeretion of urine is important for maintaining intravas- 
eular pressure, and it can be accomplished in kidney disease only when 
this pressure is raised. Moreover, such increase of pressure is almost 
constant with such lesions, but by the time it compensates for the 
eonditions in the kidney it is far too high for the general system, 
Just how this comes about is unknown. Serous plethora might explain 
the hypertrophy of the left ventriele, but that of the right has been 
ascribed to loss of power in the hypertrophied part, and hence venous 
engorgement in the Jungs and increase of work for the right side. Late 
researches seem to prove a hypertrophy for both aurieles also, and hence 
the mechanical hypothesis must be given up, especially as hypertrophy 
with atheroma occurs only when the abdominal arteries are affected. 

Primary hypertrophy of the right ventriele occurs in all condi- 
tions in which the Jungs offer a hindrance to the eirculation through 
them, as in phthisis, emphysema, etc. ; or when there is a loss of the 
factors which secure regular outflow of blood from the lungs, as in 
mitral lesions. With mitral stenosis the left ventriele may even be 
atrophie. Hypertrophy of both ventrieles is found with combined 
valve defects, synechia of the pericardium, plethora, and great 
museular activity of the body generally. (See Chapter VII., a.) 

The hypertrophied heart has really less reserve power than the 
normal, and is sooner exhausted by severe exereise, and in time the 
point is always reached when the eompensation is lost and cardiac 
insufficieney appears. 

Where increased funetion is not partially used in overcoming obsta- 
cles, but all the extra power passes into the arterial system, there is a 
marked increase in pressure and rapidity of the stream, and there may 
be active congestion or even hemorrhages in certain parts. 

A decrease of cardiae activity occurs with a lessened demand upon 
it, as in anemia and after severe bleeding. If permanent, the heart 
fits the condition by beeoming atrophie, and the pulse is weaker and 


the eireulation is slowed. 


2. ASPHYXIA—SUFFOCATION. 


The anatomical changes in death from these conditions are few and 
not charaeteristie. The blood is dark, usually fluid, or with large 
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coagula in the heart and great vessels. Post-mortem hypostasis is 
darker than usual and widespread, oceurring both externally and in 
the organs, as the posterior halves of the lungs, the kidneys, ete. The 
right side of the heart and the large veins are usually filled with blood, 
while the left chambers are empty. An important accompanying 
change is found, as small hemorrhages under serous membranes, the 
skin, and conjunetiva. 

Because the internal conditions are so negative there is the more 
importance to be given to signs of violence. In death by hanging 
there is a characteristie furrow from the cord, which usually runs 
obliquely from in front and below upward and backward, and is apt to 
be lost near the ear. As this is usually found it is slightly mummi- 
fied, dry like leather, brownish, and as a shallow groove. Signs of 
choking and of foreign bodies in the air passages must be searched for, 
even in the fine bronchi, where food particles and mucus may be 
inspired. (See Aspiration Pneumonia, Chapter IX.) 

After death by drowning there are the signs of asphyxia and also 
those of the effeet of water—paleness and coolness of the surface, cutis 
anserina, shrivelled penis and serotum, nipples and areolie, and macer- 
ation of the skin on palms and soles. Fluid may be aspirated into the 
lung (terminally) or swallowed, and the lungs may be distended, with 
froth in the nose and pharynx. 


3. DISEASE FROM TEMPERATURE VARIATIONS. 


Abnormally high or low temperature may cause local or general 
effeets on the organism. Burns and scalds result from the eontact of 
flames, steam, hot fluids, or heat rays. Three degrees of burns are 
reeognized : 

Burns in the first degree consist in redness and edema, with later 
scaling. In the second degree vesieles form in the epidermis, filled 
with elear fluid at first, which later becomes turbid, and after drying 
these fall off as erusts. In the third degree the skin is neerosed and 
sloughs off. Near the part there is almost always burning of the other 
degrees. The slough separates by inflammatory demareation, and 
healing by granulation follows. The scars are apt to contract and 
produce false positions of the head or limbs. 

The general effects depend more on the extent of the burn than on 
its degree. It is said that death follows burns which involve a third 
of the surface, but it may oceur with less. The actual cause of the 
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fatal ending is not elearly understood. Paralytie dilatation of the 
vessels, with lowering of pressure and insuffieieney of the heart; over- 
stimulus of nerves; loss of eutaneous function ; destruetion of blood 
cells, with solution of pigment in the serum, and coagulation or stasis 
in various organs have all been advanced to explain it. It is certain 
that blood changes oceur. In the cadaver the external lesions corre- 
spond to the degree of burn and vary with the cause, whether hot 
fluid, flame, ete. The internal organs in recent cases are negative, 
After a few days there is fatty degeneration of parenehymatous organs, 
or perhaps only eloudy swelling, hypostatic and embolie processes in 
the lungs, and ulcers in the stomach and duodenum, probably due to 
stasis. 

Heating of the entire body over the normal temperature can not be 
long withstood. Animals so treated die in a few hours or days, with 
symptoms of rapid heart action, dyspnea, and coma, and the organs 
show fatty degeneration. The ganglia cells may be affected also. 

In man excessive heat causes insolation or heatstroke or thermie 
fever, especially when active bodily exertion accompanies high external 
temperatures, as with soldiers on the march, farm laborers, ete. ; and 
tieht elothing, even when the sky is eloudy, leads to such effects. 
The autopsy findings are negative. Sunstroke may present hyperemia 
and beginning exudation in the cerebral membranes. 

Death by lightning may be devoid of gross lesions, or there are tree- 
like traeings burned on the skin, with occasional tears of organs. 

Cold locally causes coagulation, or hyperemia and slight infiltration, 
frost-bites, chilblains, redness, and swelling; and after mechanical 


injuries of the frozen parts there may follow ulceration and scar forma- 


tion. High degrees of cold cause neerosis of the part. (See Chapter 
XV.) 

Cooling of the entire body is endured better than heating; but small 
children and old people, and the marasmie, suffer more than healthy 
adults. The lowest temperature from which recovery is possible 
appears to lie near 24° to 30°C. Death occurs from paralysis of all 
important eentres. 

Practical experience groups the ill-explained results of exposure 
to low temperatures—which in speeially disposed subjeets takes the 
form of rheumatie, catarrhal, or inflammatory symptoms—under the 
term “ catehing cold.” The effeet is often apparent in parts of 
lessened resistance at a distance from the part exposed. Personal 
disposition is important, for one case will develop respiratory and 


DISORDERS FROM DISTURBED ORGANIC FUNCTIONS. 357 


another intestinal catarrhal disorders, while another suffers from joint 
affeetions. In general there is a reflex nervous action, which eauses 
eireulatory disorders in the part affeeted. Im many infeetious diseases 
there is a clear relation between eatching cold and the onset of the 
illness. 


Appendix—Fever. 


The normal bodily temperature of the human subject is considered to 
be 36.2° to 37.5° ©. in the axilla, and 36.8° to 38° C. in the rectum ; 
in children it is higher in both localities. Certain daily variations oceur ; 
thus it is lowest at midnight, and rises during the day with nutrition 
and exercise. 

In the symptom-eomplex of fever the most marked phenomenon is 
the rise of bodily temperature; others are disorders of metabolism, 
digestion, eireulation, etc. 

The cause of fever is assumed to be certain pyretogenous substances, 
which in most cases are produced by bacteria or contained in them ; but 
produets of destructive lesions in tissues, as in aseptic wound-fever, 
may also cause it. This is seen with destruction of blood corpuseles 
after transfusion or watery injeetion, with formation of fibrin ferment; 
and physiological secretions, as milk and urine, cause fever when 
injected into the veins, 

With infeetion it is possible to refer some of the fever to auto-intoxi- 
eation with the products of destroyed cells acting with the toxins. 
Inereased heat production may be supposed to result from greater 
chemical activity in the cells and their destruction. Pyretogenous 
matters eireulating in the blood are supposed to make the supply of 
oxygen more available to proteids, and hence to increase their con- 
sumption (zymotie theory). "The increased eatabolism of albumins may 
be deduced from the changes in the urine, which contains more urates 
and urea, even to three times the normal. Creatinin and other nitrog- 
 enous matters are also in excess in the urine. "The respiratory interchange 
of gases is increased. There appears by late researches to be not so much 
a rise in the general metabolism as a lessened absorption of nourishment, 
and this may explain the emaeiation which accompanies fever. 

The regulative funetion of the vasomotor system is of great impor- 
tance in fevers, for dilatation of the vessels results in greater loss of 
heat, while eonstrietion of them diminishes this loss. A. disorder 
between heat produetion and heat loss—a heat aceumulation, in other 
words—is one of the most important factors in fever. 

17 
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The nerves influence bodily heat chemically by exeiting the muscles 
(and glands ?), for with paralysis of the museles one of the important 
sources of body heat is lost. Purely vasomotor fevers occur also, 
usually temporarily, as with certain colies, eatheterism, and in some 
central nervous lesions. 

The course of the fever, as shown on the plotted eurve, is divided 
into the stadium inerementi, often beginning with a chill; the stadium 
‚Fastigii, or acme, the high level on which there may be slight varia- 
tions in either direction; the stadium decrementi, or defervescence, 
which may enter suddenly as crisis or slowly develop as /ysis. The 
erisis is apt to occur on special days of different diseases. 

The form of the fever may be: 

1. Febris continua, when the variations between the two extremes 
of temperature do not exceed the normal. 

2. Febris remittens (subcontinua), when the variations are greater 
than normal. 


3. Febris intermittens, when periods free from fever (apyrexia) 
occur between fever paroxysms. 


4, Febris recurrens, when there is a febris continua, then a crisis, 
with apyrexia, then another fever period, and so on. 

Lesions in the organs accompanying fever are as follows: 

Cireulatory. Rapid heart and pulse; cardiac weakness from direet 
influence of the heat on the museles of the heart, and exhaustion 
because of extra work with diminished nutrition, and direct action of 
toxins. Cardiac insuffieieney and lowered blood pressure may end in 
collapse and death. 

Respiratory. Increase of gaseous interchange and dyspnea. 

Digestive. Early reduction of the absorptive processes, loss of 
appetite, and diminished supply of digestive fluids; eloudy or fatty 
changes in secreting epithelia. The result of the digestive disorder is 
the febrile emaciation. 

Urinary System. Changes in the composition of the urine, increase 
of urea and nitrogenous elements, slight albuminuria, degeneration of 
epithelia of convoluted tubules. 

Cutaneous Surface. Contraction or dilatation of the vessels and 
increased or diminished . perspiration; sweating may be profuse at the 
crisis. 

Nervous System. Vasomotor and general symptoms, as headache, 
depression, hyperesthesia, eoma, delirium, stupor. 


Sr 
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4. INTOXICATIONS. 


Poisons are those substances which injure the body chemically. 
The lesions, but especially the general effeets, are known as poisoning 
or intoxieation. Practically, poisons may be divided into: 1. Chem- 
ieal—which occur in nature as such—or are artificial and often used 
for technical purposes; these are partly organie and partly inorganie, 
the former being obtained chiefly from plants, and more or less used 
in medieine. 2. Bacterial poisons, toxins, ptomains, proteids (p. 207). 
3. Animal poisons—physiologieal products of various animal glands, 
as snake poison ; or formed only in certain conditions, as in shell-fish. 
4. Poisons formed within the diseased body. Among these belong 
the causes of so-called auto-intoxications. 

The action of poisons may be local or general. The former is seen 
with corrosive substances and causties, which cause necrosis of the 
parts attacked, or inflammatory reaetion and suppuration ; many have 
general effects also. Those which affeet the entire organism are usually 
divided into the blood, heart, and nerve poisons, according to the 
organs where their action is most evident. 

Poisons enter the body through the alimentary canal (see Chapter 
X.) or through the skin, the blood by injeetion, the lung by inhalation, 
the genital traet by douches with strong antisepties, ete. (For Blood 
Poisons, see Chapter VII.) 

Heart and nerve poisons may produce no apparent lesion, and death 
is explained as the result of functional disturbanee. Of late certain 
changes in ganglion cells have been found with many of these poisons, 
but these are not specific. Of the heart poisons digitalis is a good 
example; of the nerve poisons, aleohol, ether, chloral hydrate, nico- 
tine, strychnine, ete. But they all affeet the heart’s activity some- 
what. Chloroform may leave its odor, and ether also, for a long time 
in the lungs after death; opium, morphine, and atropine have no 
characteristie lesions. Fungi cause especially a reaction along the 
alimentary canal. 

With some general poisons there are local lesions, as with phos- 
phorus and arsenie (see Chapter X.), after which fatty changes are 
eommon ; while fibrous lesions follow alcoholism, and in chronie ergot 
poisoning there are lesions of the posterior columns of the cord, as in 
tabes dorsalis. 
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5. GENERAL DISEASES WITH DEFECT OF GLAND FUNC- 
TIONS—AUTO-INTOXICATIONS. 


Disorder or absence of certain gland functions may lead to accumu- 
lation of poisonous exereta in the body, and obstacles to the outflow 
of gland products may have the same effect, as does also decay of 
excreta. All the general diseases which follow such conditions are 
grouped as auto-intoxications. 

Imperfeet renal action and retention of urinary constituents may 
cause uremia, but which element of the urine produces this condition 
is unknown. Uremia may appear as coma or convulsions. It appears 
with nephritis, elosure of the ureters by caleuli and tumors, and experi- 
mentally may be produced by ligation of both renal arteries. Chronie 
catarrhal enteritis is common with uremia, caused by compensatory 
excretion of urea and its change to ammonium carbonate, and, by the 
action of bacteria present, the inflammation may be diphtheritie. 

Retention icterus occurs with entrance of bile into the blood when 
the duets are closed. This is called eholemia, and beside the general 
yellow color in the skin produces slow pulse, ete., because of the con- 
tained biliary salts. "The most severe form is called icterus gravis, 
and may be fatal. Auto-intoxication may be due to decay in the con- 
tents of the intestine. With imperfeet breathing and the aceumula- 
tion of carbonie dioxide in the system another form develops. 

Certain glandular organs are known as duetless—the hypophysis, 
thyroid, adrenal, ete. Their functions are not understood, but they 
ee necessary for health and life. Removal of the thyroid causes 
tetany or a cachexia (strumipriva), in which the skin beeomes swollen 
and inelastie, and finger pressure leaves a pitting, which persists for a 
time. This is called myxedema, and is apt to be marked in the face. 
The mental powers are diminished, the tongue is thick and slow in its 
movements, and the hand becomes like a paw. Similar effeets follow 
atrophy and tumors of the thyroid. 

In young animals when the thyroid is removed the development of 
the Skeleton remains imperfeet, and similar conditions in the human 
subjeet are endemie in certain countries. This is called Graue. It 
is supposed that the thyroid contains a peeuliar thyroiodin which is 
necessary for the organism, and which when supplied as a medieine 
may control the eachexia in such conditions. The diseased thyroid 
may also furnish poisonous products and directly injure the organism. 
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Metabolic produets which pass from the thyroid body into the blood 
are called its internal seeretion, and a similar funetion is supposed to 
belong to the liver, panereas, adrenal, and other glands. 

Hepatie cells form and excrete bile, but in addition they pass urea 
and sugar into the blood. Disorders of this internal seeretion may be 
the explanation of jaundice, especially of the variety formerly called 
hematogenous, oceurring without obstacle to the flow of bile, as in 
acute yellow atrophy of the liver. 

The panereas may be related to diabetes in a similar way. In this 
disease the blood may contain as high as 0.5 per cent. of grape-sugar, 
there is exeretion of sugar by the urine, increased urea (two to three 
times the normal), and, in spite of suffieient food, a general emaeiation 
and weakness, with a tendeney to furuneles and tubereulosis. It is 
supposed that in diabetes there is lessened or absent power to oxidize 
sugar, and hence it accumulates in the blood. In some of these cases 
the pancreas is affeeted, and removal of the organ from dogs may 
cause diabetes ; hence we eonelude that there is a causal relation between 
the gland and the disease, and that the gland normally seeretes a sub- 
stance which is important in the metabolism of sugar. 

Excretion of the sugar by the urine—glycosuria—may arise in 
other ways, and should be distinguished from true diabetes. Puneture 
of the floor of the fourth ventriele (Claude Bernard’s experiment) and 
nervous disorders, especially with poisons, may cause excessive trans- 
formation of the hepatie glyeogen ; but the glycosuria is absent when 
the liver was free from glyeogen before the experiment. Phloridzin 
diabetes may be due to renal conditions which permit increased exere- 
tion of sugar without higher percentage in the blood. 

Addison’s disease—bronzed skin, eutis aenea—is characterized by 
a peculiar discoloration of the skin and sometimes of mucous mem- 
branes also, by a free deposit of pigment in the deeper layers of the 
rete Malpighi and the papille (p. 77), and by the appearance of a 
eachexia, with digestive disorders, anemia, and nervous symptoms. 
In most cases the adrenal bodies are affeeted, but not in all, and 
the eommonest change is a tubereulous process; atrophy, hemor- 
rhage, gummata, and other tumors of the adrenal may be found in 
some cases. (See Chapter IX.) In animals removal of the adrenal 
causes death, and probably the internal seeretion of the gland is neces- 
sary for general health. 

It is very remarkable that diabetes and Addison’s disease may not 
oceur, when the gland in question is the seat of a careinoma. It is 
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possible that the cells of the neoplasm retain some secretory powers, 
corresponding to the epithelia from which they arise, and hence pre- 
vent the development of the general disease. - (Hansemann. ) 

With persistenee and hyperplasia of the thymus, usually atrophied 
about puberty, certain cases of sudden death without lesions otherwise 
suflicient to account for them have been explained as due to the 
status lymphaticus. The fatal termination has usually oceurred in the 
first stage of chloroform narcosis for minor surgical procedures, with 
a spasm of the larynx. At autopsy there may be cardiac paralysis, 
an enormous thymus in children, and persistence of the gland in the 
adult. Normally the thymus grows until the second year, and remains 
undiminished until the tenth to the fourteenth year, and then atrophies 
to a small mass of fat and fibrous tissue. The skin is pale in these 
cases, all lymphoid tissues are swollen, the aorta is small, and the whole 
condition is termed the Iymphatic-ehlorotie constitution. It often 
accompanies rhachitis and serofula. It is regarded as a congenital 
anomaly, or a dyscrasia, or an auto-intoxication with abnormal products 
of the organs involved, and secondary nerve symptoms, so that with 
slight stimuli eonvulsive action may be set up in various parts of the 
body and end in syncope. ‚ 

General effects, resembling defeet of functionating organs, may 
follow removal of the sexual glands (castration). 

Basedow’s disease and puerperal eclampsia may also be forms of auto- 
intoxieation. The former is characterized by rapid heart action, swell- 
ing of the thyroid, and exophthalmus. The thyroid lesion may be 
simple hyperplasia. It is thought that there is an increase of the 
thyroid secretion, but it is questionable whether the thyroid hyper- 
plasia is primary or secondary to the general neurosis. 

Puerperal eclampsia, formerly ascribed solely to nephritis, is now 
regarded not merely as a result of renal inflammation, for the kidney 
changes seem rather to be secondary to other pathological processes. 

For some of the cases a nephritis of pregnancy must be recognized, 


and hence the disease is rightly termed uremie. Im other cases the _ 


auto-intoxication depends upon the eireulation in the mother’s blood of 
poisonous products from the placenta, whereby coagulation may be 
produced in different parts, with hyaline and blood-plate thrombi, 
oeelusion of vessels, and hemorrhagie or anemie infarets. In favor of 
this view the presence of placental giant cells in the mother’s blood 
and organs is an argument. But placental embolism is probably not 
so much a cause of the convulsions as an accompaniment. Ina similar 
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way embolism of liver cells may oceur when parts of the organ are 
dying. There are also cases in which the eelampsia may be due to 
the presence of bacteria in the genital organs, which in the peculiarly 
disposed may produce convulsive attacks. 

The most important lesions in death from puerperal convulsions 
are: In the kidney, slieht or marked fatty degeneration, thrombi, 
necrotie areas, hemorrhages, and infarets, or parenchymatous neph- 
ritis; in the placenta, necrosis, white infarets, and inflammation ; in 
the liver, stasis, thrombosed vessels, and white or red infarets; in the 
severe cases with icterus there may be acute yellow atrophy ; in the 
lung there are fat embolism, edema, hemorrhage, embolism, and pneu- 
monie areas; in the brain, edema. 

Uric-acid Diathesis. This is the foundation of gout, and is charac- 
terized by the deposit of urie acid and its salts in and about joints and 
other parts of the body, with severe inflammatory symptoms in the 
parts. Similar econcretions may form in the renal tubes. (See Chapter 
SEN.,B.) 

Whether there is imperfect exeretion of urie acid and urates by 
the kidney, or local causes determine its deposit, or the inflam- 
matory symptoms follow the deposits in the joints or lead to it, are all 
unsettled questions. It is certain that heredity and residence in 
certain regions are both concerned in its development. 





PART EI, 


SPECIAL PATHOLOGY. 


CHAPUER VE 


DISEASES OF THE CIRCULATORY APPARATUS. 


A. DISEASES OF THE BLOOD. 


(a) Abnormalities of Quantity and Composition. 


Iy general the pathological conditions of the blood involve its total 
bulk or some of its constituents. 

Simple increase in the amount of blood, without further abnormality 
—in other words, a hyperplasia of the blood—is called true plethora, 
and much doubt has been cast upon its real existence, Üertain cases, 
however, of idiopathie cardiac hypertrophy, with marked ceongestion 
of all the organs, a pulse of high tension, and a tendeney to hemor- 
rhages without apparent cause, may be explained only by admitting 
that plethora -exists (p. 100). This view is not disproved by the 
negative experimental attempts to cause plethora by transfusion in 
animals. In such experiments as much as 83 per cent. increase may 
be added to an animal from the blood of another without persistently 
high blood pressure, for the foreign blood is rapidly lost through 
exeretion. But this rapid and artificial plethora cannot be compared to 
the slow inerease in a subject’s blood which takes place during months, 
and to which the vascular system gradually accommodates itself. In 
the newborn a more comparable plethora oceurs when the umbilical 
eord is not at once tied after pulsation ceases, so that the placenta may 
be emptied by compression of the uterus, and its blood—varying in 
amount from 30 to 110 grammes—added to the system of the child. 
The extra blood is soon disposed of, frequently with more or less 
ieterus neonatorum, 

(265 ) 
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The serum of the introduced blood disappears first, and hence there 
is a temporary polyeytlemia as the result. 

In contrast to true plethora a general lack of blood is called anemia 
or oligemia. "This oceurs after large, acute hemorrhages, and also after 
repeated small losses, and may be due to external or internal eauses. 
Syneope may follow the loss of about 500 grammes of blood. When 
half the total amount is lost death usually oceurs. After death by 
hemorrhage all portions of the body are remarkably pale, and even 
the veins which are usually full of blood appear empty. Because of 
the lack of blood the natural color of the organs is more evident. 

In chronie anemias not only is the total amount of blood less than 
normal, but there are also abnormal relations in the single elements of 
the fluid. If the watery proportion is high a plethora serosa follows. 
"This may result from the retention or introduction of enormous amounts 
of water; the former is noticed in kidney diseases and the latter with 
excessive ingestion of fluids. 

An experimental serous plethora is as temporary as a plethora vera. 
Venous injections of salt solution are rapidly lost by exeretion, and 
cannot be compared to the retention of fluid when the kidneys func- 
tionate imperfectly. 

When the blood is rich in water and poor in albumins the condition 
is called hydremia or hypalbuminosis. Such a state may result from 
severe albuminuria, and hence is a symptom of nephritis. In these 
cases the percentage of albumin may fall from the normal (8 per cent. ) 
to 4 or 5 per cent. When large amounts of water are removed from 
the blood the condition is called anhydremia, and a form of this is 


noted in cholera and other diseases with profuse discharges from the 


bowels. 

Other qualitative changes in the blood oceur when physiologieal 
elements are not excreted, and hence accumulate, as urea in renal 
disease; or when metabolie produets are not completely reduced, as 
urie acid, sugar, and bile. 

Hemoglobinemia is the name given to the solution of the blood- 
coloring matter in the serum. It results from the action of certain 
poisons, as chlorate of potash, toluylendiamin and fungi, after trans- 
fusion of blood from a species not closely related, and as the effect of 
severe burns. The pigment in many cases is also altered in its com- 
position. Hemoglobinuria—the passage of blood-pigment through the 
kidneys—and hemoglobin infarets in these organs often follow. (See 
Chapter XI.) 
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When bile pigment is dissolved in the blood it gives a yellow color 
to its foam. This eondition, which is known as cholemia, appears 
with ieterus neonatorum, acute yellow atrophy, pernicious anemia, and 
some other diseases, and there are present in the blood needle-shaped 
erystals of bilirubin. 

The oceurrence of eorpuseular elements in the blood has been noticed 
under Metastasis (p. 45). Cells of various organs may enter the 
eirculation, as from the liver after trauma, neerosis, and eclampsia, and 
these cells may cause embolism. Giant cells from the placenta may 
be found after eclampsia, and at times giant cells enter the blood from 
the bone marrow. 

The presence of the malarial plasmodium in the blood results in the 
destruction of the red cells and the appearance of pigment in the 
plasma and organs. In such cases of melanemia hemosiderin is found 
in the spleen, liver, kidney, and marrow, so that the natural color of 
the part is changed by it, and iron may be exereted through the kidneys. 

Blood Poisons. Together with a strong effect upon the nervous 
system, many poisons also destroy the blood cells. The pigment may 
be changed, new combinations may be formed with it, or it may simply 
be dissolved in the plasma by destruction of the red cells. Among 
such poisons may be mentioned eyanide of potassium, sulphuretted 
hydrogen, nitrobenzol, arsenuretted hydrogen, potassium chlorate, 
amyl nitrite, and others. 

Poisoning by carbon monoxide occurs most often by respiration of 
coal gas or illuminating gas, which causes a firm chemical union 
between the hemoglobin and the CO. This may be diseovered by the 
specetroscope, for the CO-Hb gives two absorption bands, which do 
not disappear after the addition of redueing substances. More- 
over, when suspeeted blood is mixed with a double volume of 
NaOH it beeomes of a einnabar red instead of a dirty red brown. 
After poisoning by CO the blood in the cadaver is a peculiar bright 
cherry red, and remains fluid, and the post-mortem livores are also 
of a bright red. After hydrocyanie acid and its potassium salt the 
blood loses its power of taking up oxygen, and the eyanmethemoglobin 
formed gives the blood and parts containing it a bright-red color. 
Chlorate of potassium in large doses changes the blood pigment to 
methemoglobin, which has a brown color and shows in the speetrum 
four bands, only one of which is distinet. This poison causes also a 
hemoglobinemia, with destruction of the red cells. The post-mortem 
lividity has a peculiar dull-gray or violet hue. In the organs there 
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are spots of a sepia color, and in the kidney pigment infarets occur, 
especially in the cortex, as brown spots and lines. (See Chapter XI.) 
Sulphuretted hydrogen forms sulphur methemoglobin, which turns 
the blood dark green or black, and the red cells are more or less 
destroyed. Slight degrees of this action are a regular post-mortem 
oceurrence, noticed early in the intestinal canal and adjacent organs. 


(b) Changes in the Blood Cells. 


» 


The cellular elements of the blood come in part from the marrow, 
in part from the spleen and the Iymph nodes. "The white cells are 
fewer than the red—about in the proportion of 1 to 500 or 800. 


FıG. 164, 





Normal blood (triaeid stain), 1. Normal red cell, flatly spread and evenly stained. 2. Normal 
rouleau. 3. Normal red cells, varying slightly in size, thickly spread, showing central elear areas. 
4. Normal red eell, ofslightly altered shape. 5. Lymphocyte, medium size. 6. Large mononuclear 
leucocyte, ineurved nucleus, 7. Polynuclear neutrophile leucoeyte. 8. Eosinophile leucocyte. 


Separate nuclear lobes. 


The red cells develop in the marrow, and during embryonie life in 
the liver and the spleen also. In the former place they are at first 
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nucleated erythroblasts. In these the hemoglobin appears, as in the 
later non-nueleated stages, as a distinet yellow color in the cell body, 

The majority of the white cells—about three-fourths of all in the 
eireulating blood—have irregular polymorphous nuclei, and by appro- 
priate stains various granules may be discovered in the cell bodies 
(Ehrlich’s neutrophile granules). A relatively small number have 
granules which stain with eosin (acidophile) or with basie stains (mast 
cells). These granules have a great significance in clinical examina- 
tions of the blood. 

The polynuelear cells of every form of granules develop from the 
mononucelear cells of the marrow, with corresponding granules, and 
beeome polynuclear afterward. 

The so-ealled Iymphocytes—which arise in the Iymph nodes and 
the spleen, and enter the blood by the Iymph stream and the splenie 
vein—are in general smaller than the other white cells, and possess 
a single round nucleus; this may be slightly indented and so nearly 
fill the cell that it may appear as a free nucleus. Large cells with 
single nuclei are found, and, like the small Iymphocytes, have no 
granules, and there are also polynuclear forms which are without 
granules. 

1. Alterations of the Red Cells. The commonest change in the 
number of the red cells is a diminution, called oligoeythemia, as occurs 
in anemia of all varieties, and may even reach a tenth of the normal. 
Thus in the eubie millimetre they may number 500,000 to 600,000 
instead of 4,000,000 to 5,000, 000. 

Changes of form are of many kinds. That nearest to the physio- 
logical is the nucleated red cell, normal in size or much larger (megalo- 
blast). Abnormally small forms are called mieroeytes, and 
are probably normal red cells in process of disintegra- Fre. 169. 
tion. The irregular, pear, biscuit, and dumb-bell forms ; 
are called poikiloeytes. 

Changes in the shape and number of the red cells 
oceur in all anemias, as in the secondary anemia after acute 
and chronie losses of blood (hemorrhagie diathesis), fol- poikitoeytes, 
lowing acute general infeetions, chronie eachexias, and in 
some primary blood lesions (chlorosis). In the most pronounced form 





they are met with in pernieious anemia. Im this, as in all severe 
anemias, there is fatty degeneration of the organs, as the heart, liver, 
kidneys, and especially of the vessel walls; and because of the latter 
lesion there may ocecur multiple small hemorrhages in various parts. 


5 
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With the destruetion of the red cells the pigment aceumulates in the 
rarious organisms. (See Hemosiderosis, p. 74, and Chapter X., D.) 
In severe cases the blood is pale red and even yellowish, and very thin. 

Chlorosis is a disease in which there is a deerease in the hemoglobin 
of the single red cells, and usually they are also deereased in number. 
The loss of hemoglobin, or oligoehromemia, may extend even to one- 
fourth of the normal. Chlorosis is commonly a temporary condition 
of young girls at puberty, but transitions oecur to pernieious anemia. 
With the changes mentioned there is often a poikiloeytosis, more or 
less marked. Hiypoplasia of the eirculatory apparatus and in later 
years dilatation of the heart are also common with chlorosis. 

2. Changes in the White Cells. An increase in the number of 
the leueoeytes, usually a secondary and temporary eondition, is called 
leucoeytosis. This oceurs two to three hours after eating as a physio- 
logieal leueoeytosis. "The condition is normal also in pregnaney. 
Puerperal leucoeytosis is referable .to the absorption of degenerating 
matters from the uterus and also to the loss of blood during parturi- 
tion. Similar increase of the white cells follows hemorrhages, and 
may be caused by the introduction of bacteria or their proteids into 
the blood; hence it is a symptom of many acute diseases. Chronie 
forms are found in many cachexias and blood diseases.. As in the 
normal blood, the polynuclear forms exceed the other white cells, but 
in ehronie leucoeytosis the eosinophiles may be increased. 

In eontrast to the secondary leueoeytosis there are progressive con- 
ditions of the blood, dependent upon lesions of Iymphoid tissues, in 
which there are an increase of white ‚cells and variations in their pro- 
portions. The condition is termed leucoeythemia or leukemia. The 
cells most evidently increased are the lymphocytes, normally the fewest. 
According as there is marked hyperplasia of the spleen, the Iymph 
nodes, or the marrow, three forms are distinguished, namely, the 
Iymphatie, the lienal or splenie, and the ınyelogenous. 

In the Iymphatie leukemias the more numerous cells are the small 
Iymphoeytes, which have a single round nucleus and are formed in the 
nodes, which latter are hyperplastie. | 

In many instances the case is a combined splenie and myelogenous 
leukemia. The spleen and the marrow are hyperplastie, and in the 
blood there are eosinophiles and large myeloeytes from the spleen and 
marrow, having one or two nuclei and large cell bodies. With these 
there may be also erythroblasts, mast cells, mieroeytes, leucoeytes 
enelosing red cells, degenerated red cells, and Chareot-Leyden erystals. 


PLATE XIII 





ER Lymphatie Leukemia. 
 Redccells, rose red; white cells, mostly small and with single nuclens, blue. Hematoxylin- 
i a = RN EN eosin. x 300. 


ME f 





Mixed Leukemia; Myelemia. 


Red cells, rose red; left of the middle a nucleated red cell: most of the white cells with 
a single nucleus, which is very large in many of them; some polynuelear forms, Three eosino- 
philes with dark red granules in the field. Hematoxylin-eosin. x 300. 
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With the inerease of white cells there is usually a deerease in the red, 
so that the proportion may sink to 1 to 40, or in severe cases the 
numbers may be equal or the white cells may be in excess. 

Maeroseopically the blood is light and raspberry colored, or even 
grayish yellow, or like pus. In the heart and vessels there may be a 
few light yellow clots which are covered by purulent material. The 
lesions in the marrow, spleen, and nodes will be discussed later. In 
the liver, kidney, lung, intestine, and elsewhere there may be swelling 
and hyperplasia of lymphoid tissue, lymphomata resembling granulation 
tissue, infiltrations with white cells, and white hemorrhages. The 
course of the disease is seldom acute. 

A regeneration of the blood oceurs after bleeding and in convales- 
 eence from anemias, and is due ‘to the activity of the blood-forming 
organs. After hemorrhage the plasma is first renewed, then the white 
cells, and lastly the red. 

Among the parasites oceurring in the blood may be mentioned many 
bacilli, as anthrax, spirilla of recurrent fever, and also distoma hema- 
tobium and filaria. (See Chapter V.) 


B. DISEASES OF THE HEART AND PERICARDIUM. 


Malformations. 


Abnormalities in the form of the heart depend partly upon restricted 
. growth and partly upon an endocarditis which has occurred during 
fetal life. 

In the first stage of development the heart is a straight tube which, 
by eomplicated bendings, slowly takes on its familiar form. © As the 
septa between the aurieles and ventrieles and the separation of the 
pulmonary artery from the aorta depend upon complicated changes 
during development, defeets in the formation of these parts quite com- 
monly lead to cardiae malformations. Either the septum of the 
truneus arteriosus, or that from the aurieles, or a third from the apex, 
which by their union complete the separation of the heart’s chambers, 
may by defeet leave a patent foramen ovale or communication between 
the ventricles or between the pulmonary and the aorta. The pul- 
monary may arise from the left and the aorta from the right ventriele 
(transposition of the great vessels), or both may arise from one ven- 
tricle. Congenital hypertrophy and hypoplasia of the heart oceur, 
and the latter may involve the entire arterial tree. The valves may 
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vary in the number of their cusps, and the latter may be fenestrated. 
The commonest case is where more than one abnormality oceurs, as 
stenosis or atresia of the pulmonary artery, with defeet of the septum. 
With a patent duetus Botalli and hypertrophy of the right ventriele 
compensation may be established ; in its absence eyanosis is pronounced 
in the earliest days of life. Anomalies dependent upon fetal endocar- 
ditis may appear, as valvular defects of the right side. (For other 
cases see Part I.) 





Regressive Lesions. 


bundles in the papillary museles and the septum may occur during 
the death agony, and to this the name fragmentatio myocardiüi has been 
given. The lesion oceurs in a scattered way as microscopic trans- 


Fragmentation of the Myocardium. Rupture of the muscle 
verse tears in the fibrille. 


Fıs. 168. Fıe. 169. 








FıG, 168.—Neecrosis of muscle fibres with hyaline and granular changes. Below, to the left, 
striation still preserved, but fibres split lengthwise ; above, the splitting is transverse, X 350. 
Fıc. 169.—Fatty degeneration of the heart musele. x 300. 


Necrosis of the cardiac musele is usually the result of a lessened 
blood supply, and appears as a loss of striation and a hyaline change 
in the fibre, with a later granular degeneration. (Fig. 168.) 

Cloudy swelling oceurs, as in other organs, during acute diseases, as 
typhoid, scarlet fever, diphtheria, ete. Mieroscopieally, countles 
pale granules are found in the cells, which eonceal the striation and 
the nuclei. These dissolve with dilute acetie acid. In the gross the 


myocardium is opaque, grayish red, and brittle. 
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Brown Atrophy (atrophia Jusea). This name is given to an atro- 
phie condition of the muscle in which there are granules of pigment 
within the fibrille, especially about the nucleus. The granules are 
vellowish brown, and distinguished from fat by their dark color and 
their insolubility in ether and aleohol and their less refraction, from 
albuminous granules by their insolubility in dilute alkalies and acids. 
Brown atrophy is partly a senile change, partly an accompaniment 
of eachexia, due to tumors and chronie anemias. The heart is smaller 
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Section from heart muscle with fatty degeneration. Treated with osmic acid. 
x 40. 


than normal, the coronary arteries are tortuous, the papillary muscles 
and the seetion of the heart wall are thin, dark brown red, relaxed, 
and brittle. 

Fatty Heart. Two forms of this condition are recognized—the 
degeneration (degeneratio adiposa) and the true fatty heart (obesitas 
or adipositas cordis). 

(@) Fatty Degeneration. Diffusely or in scattered points there 
appear small fat drops, which are recognized by their refraction and 
their solubilities; if abundant the fat hides the striation. Maero- 

18 
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scopically the heart muscle is generally yellowish, with striated and 
spotted markings (** tiger heart ’’), and under both serous membranes 
the fat can be made out by the naked eye; or the organ is yellowish 
red, its cut surface is dull, and the muscle is generally soft and brittle. 

Fatty degeneration begins as a cloudy swelling or is fatty from the 
start. It oceurs with general albuminous degeneration, in anemia— 
especially pernieious—with arsenie and phosphorus poisoning, and 
acute yellow atrophy of the liver. It may develop when the cardiae 
vessels are stenosed, and also with cehronic valvular lesions. 

(b) Cardiac obesity is not a primary fatty degeneration of the heart 
muscle, but is due to the accumulation of subperieardial fat and its 
penetration between the muscle 
fibres; the muscle is then atro- 
phied mechanically and replaced 
by fat. In this way the thin 


Fıe. 171. 


wall of the right ventriele may 
be more or less completely re- 
placed by fat. When the fat 
reaches the endocardium it may 
be seen beneath this surface as 
yellow spots. This form of fatty 
heart oceurs in drinkers, in gen- 
eral obesity, and at times with 
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true fatty degeneration. In 
advanced age the fat becomes 
gelatinous. 

Amyloid degeneration is rare 
in the heart, and oceurs usually 
in scattered spots. 


Circulatory Disorders. 
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Venous stasis gives the heart 
a peeuliar blue look, and the 





Section through the wall of the right ventriele 


in adipositas cordis. f. Subpericardial fat passing coronary vems are distended. 


Ba . es m. e. endocardium. Sme degree of hydropericar- 

dium is often associated with it. 

In general anemia the heart is pale red, or it may be brown and 
atrophie. 

Ischemia of smaller or larger portions oecurs with disease of the 


coronary vessels, especially atheroma, which narrows their lumen, and 
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also with thrombosis and embolism of these vessels, The latter eon- 
ditions may be due to atheroma or to syphilitie arteritis, and the 


emboli may eome from such lesions or from the valves of the heart. 


When a vessel is elosed its corresponding muscle fibres beeome neerotie. 
lose their striation, and form a homogeneous mass (infaret), which 
appears whitish and striped or dentate in form. At first the arena is 
hard; later it may soften (myomalacia) and be replaced by fibrous 
tissue, In such conditions and with inflammation of the heart and 
general septie conditions small bleedings and hemorrhagie infarets may 
be found in the heart musele. 


Inflammation. 


Exudative and produetive inflammations involve especially the 
epieardium and the endocardium, seldom the myocardium, 

Endocarditis. Apart from this lesion during fetal life, its com- 
monest site is the endocardium of the left ventriele, especially of the 


FıG. 172. 





Endocarditis verrucosa on the aortic valve 


mitral and the aortie valve. If it attacks the endocardium of the 


h ventriele or the auriele it is usually near the valves or in the tendons 


of the papillary museles. Three chief forms are distinguished, which 
may pass into each other, namely, the acute verrucous, the chronie 


fibrous, and the ulcerating or diphtheritie endocarditis. 

1. In endocarditis verrucosa there are formed—usually on the under 
side of the line of contact of the cusps—small warty or papillary pro- 
jections, often arranged in rows, which may be so small as hardly to 
be visible, or may reach a relatively large size. Im color they are 
grayish yellow, or by imbibition of blood pigment they may be red- 
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dish, and in consistence they are usually soft. On their surfaces there 
is commonly a layer of fibrin, thrombotie preeipitates from the blood, 
which may easily be lifted off. Mieroseopie examination shows 
corresponding layers superficially, which are granular or thread-like, 
and consist of fibrin and plates, with leucoeytes. The remainder of 
the wart consists of cellular granulation tissue, and in older cases there 
may also be many vessels and leucoeytes, The upper layers may 
become neerotic and fuse with the fibrinous deposits. 

Because of the soft, gelatinous nature of the verrucous formations 
they are liable to be broken off and carried as emboli to the kidneys, 
spleen, or brain, where they cause infarets, and in the last-mentioned 
place areas of softening. Verrucous endocarditis is less malignant 
than the ulcerating form, and it causes fewer infarets, and they less 
often ulcerate. 


Fıs. 173. 





Section of a verruca on the aortie valve. a. Wallof theaorta. k. Valve cusp. g. Granulation 
tissue. n. Necrotie tissue with fibrin deposits, X 6. 


The lesion localized on the valves usually heals by conversion of the 
exudate into fibrous tissue, and owing to the subsequent eontraction of 
this there may be marked deformity of the valves, with resulting 
functional disturbances. 

2. Chronie Fibrous Endocarditis. Similar lesions to those which 
result from the verrucous process may begin as chronie changes from 
the first, and lead to the same distortion of the valves. This process 
is called chronie fibrous endocarditis. Im the course of the disease, 
with or without a previous acute stage, there may be exacerbations of 
the lesion—a reeurrent endocarditis—which have the same funetional 
and anatomical results in the valves; and the atheromatous deposits in 
the aorta, which are common as a senile change, may oceur ın the 

ralves also. Thus the cusps become callous and thickened, and 
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regressive changes begin in them which lead to fatty softening and 
defect or to atheroma. Upon the caleified and thiekened portions 
coagula deposit, and funetional disorders oceur as before. 

3. Endocarditis Ulcerosa, seu Diphtheritica. This is called malignant 
endocarditis because of the uleerative destruction of the parts involved 
and the severity of the elinical eourse. The valves are found covered 
with a mass of detritus made up of coagula and the destroyed cusp. 
The valve may be perforated or separated entirely by this process ; or 
the thinned valve may bulge in the direction of the flow of blood, and 
so form an acute valvular aneurism, Similar ulceration takes place 


Fıs. 174, 





Stronger magnification of the edge of Fig. 173. a, a’. Granulation tissue. b. Necrotic portions. 
d’, c. Thrombotie and fibrinous portions. X 350. 


on the wall of the cavities, especially in the vieinity of the valves, and 
when the chords tendine® are affected they may be broken through. 

Embolism is very common in the course of malignant endocarditis, 
and as the emboli carry pyogenie organisms in them, they produce 
abscesses wherever they lodge. Pyemie ulcers may be found in 
various organs without actual infaret formation. 

The etiology of the different forms of endocarditis is not constant, 
and, moreover, one variety may blend with another. In the verrucous 
and chronie fibrous lesions baeteria are seldom found, perhaps because 
they rapidly die and are removed. In the uleerating form they are 
eonstant and of several varieties, including staphylococei, streptocoeci, 
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pneumocoeci, and others. Endocarditis oceurs independently and also 
with other diseases, the verrucous form with artieular rheumatism 
especially, and sharing its tendeney to return. Ulcerating and verru- 
cous forms oceur with typhoid, puerperal fever, and pyemia, partly 
as the result of the causes of these affeetions and partly as the source 
of a new distribution of pyogenie organisms by metastases. 

Defects of the Valves. Endocarditis causes three varieties of 
valvular defeets, as follows: 

1. The cusps may be wholly or partially thiekened as the verrue: 
are absorbed, their edges being stiff and indented, or hard projeetions 
may remain on them, so that the surfaces no longer fit exactly upon 
each other, and the valve is called insufhicient. 

2. The eicatrieial contraetion of the new fibrous tissue produces 
shortening in the eusp and retraction of the chord» tendinee and the 
edges of the ostium. The result is here also an imperfeet closure or 
insufficieney. 

3. Adhesions may form between neighboring parts of cusps, or a 
eusp and the wall of the heart or a vessel, so that with the opening of 
the ostium the cusps can not retire and leave the lumen free; hence a 
permanent narrowness occurs, which is called stenosis. AI these 

-lesions may be combined. 

When such valvular defeets are marked they produce functional 
disorders which increase the work of the heart and a resulting hyper- 
trophy of the muscle (p. 99). Other cases of insufficieney depend 
upon distention of the valves, with involution of the edges of the 
cusps, rupture of the tendons; and at times great dilatation of a 
cavity produces a relative insufficieney. This is seen in the left ven- 
tricle with atheroma and aneurism of the aorta, in the right as the. 
result of emphysema, and in both with pericardial adhesions. Regur- 
gitation of the blood stream causes thickening of the valves and fibrous 
changes in the heart musele. 

In the bodies of infants there often appear small, soft, and reddish 
nodules on the edges of the valves which simulate acute endocarditis, 
but are only the remains of fetal mueoid tissue. In both infants and 
adults other thiekenings may be found on the mitral and aortie cusps, 
which occupy the free edge of the eusp, but are separated from. it 
by a kind of seam, and on the opposite side gradually fade into the 
valvular tissue, These are anomalies of development. 

Acute Myocarditis. An acute inflammation of the heart muscle 
may arise from similar lesions of either serous surface or by emboli, 




















Bde aan dena rl In ubHani cin nl rn, 


a hei 


ih” 


che 





DISEASES OF THE CIRCULATORY APPARATUS. 279 


especially from uleerative foci. In the fresh state the part affected is 
in granular or fatty degeneration, or neerotie, and the tissue between 
the fibrille is infiltrated with leueoeytes. If it originated through the 
vascular system there may be emboli in the arteries and anemic or 
hemorrhagie infarets. In other cases the infarets are purulent and 
may be multiple, as in the course of pyemia. 

When such an acute myocarditis heals a granulation tissue forms in 
the focus and organizes into a fibrous scar, which resembles that 
resulting from a primary infaret and necrosis (p. 275). Such callous 





Chronie myocarditis. m. Muscle fibres still preseryed. Db. Fibrous scars, x 150. 


scars may stand in evident relation to similar fibroses in the endocar- 
dium and about the valves. This process is called fibrous myocarditis, 
and it may arise from acute inflammation or simply from elosure of 
an artery. 

In other cases there is a diffuse fibromatosis which produces many 
small eieatrieial Tines and spots throughout the muscle, so that the 
myocardium is very hard, and even with the naked eye may be irregu- 
larly selerosed. Such eonditions are due to the degeneration of eount- 
less fibrillee, whose places are taken by fibrous tissue. It may follow 
atheroma of the coronary arteries and consequent disturbance of the 
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nutrition of the myocardium, or it may follow certain poisonous influ- 
ences (tobaceo, alcohol, lead), or in some cases it depends upon straining 
and stretching of muscle fibres from strong overdistention of the dilated 
or hypertrophied wall, with valvular defects. The apices of the 
papillary muscles often are thus affected. 

Cardiac Aneurism. In consequence of weakening of the heart 
wall the blood pressure may produce a bulging of a certain part, with 
thinning, and this is called a cardiae aneurism. The acute form follows 
ulcerative endocarditis or simple myomalacia, especially when an inflam- 
matory process attacks the myocardium, and in such cases there may 
be actual perforation of the organ. In a similar way the chronie 
aneurism develops, because of lessened resistance in parts which are 
the seat of fibrosis or infaret. Most often the chronie form oceurs in 
the distribution of the left coronary artery (descending branch). On 
the internal aspeet there is usually a deposit of fibrin, which may 
adhere closely to the wall. 


Hypertrophy and Dilatation. 


The origin of hypertrophy has been already mentioned in Chapter 
III., B. and VI. Simple dilatation causes an increase in the capacity 
of the chambers, without thiekening of their walls,which involves flatten- 
ing of the trabecul:e, lengthening and thinning of the papillary muscles, 
and thinning of the wall. Hiypertrophy combined with dilatation is 
called eecentrie; by itself it is called simple. Dilatation alone may 
oceur in greatly weakened conditions, with blood diseases and after 
severe bodily exertion; and in the latter case it may be temporary or 
persistent, followed by hypertrophy or developing in a heart already 
hypertrophied. 

When the right ventriele is chiefly involved the heart becomes 
broader, and the apex is formed in part by this ventriele instead of 
wholly by the left, as is normal. When the left ventriele is dilated 
and hypertrophied the heart becomes longer and of a more conical form, 
and the septum bulges toward the right. 

The elinieal pieture of eardiae insuffieieney can develop from simple 
degeneration of the myocardium; from valvular defeets which are 
uncompensated ; from other mechanical conditions, as synechia peri- 
eardii ; from loss of compensation in the hypertrophied organ, imper- 
feet nutrition of the museles, with coronary selerosis, and from elosure 
of these vessels and fibrous changes in the myocardium, 
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Infectious Granulomata. 


Tubereular lesions oceur in the heart most commonly as a pericarditis 
(see below). In general tubereulosis there may be small tubercles 
under the endocardium. Tubereular endocarditis is extremely rare. 
On the valves there are small exerescences, often polypoid, with 
caseous centres, and tuberele bacilli may be found in them. 

Syphilitie lesions are not common in the heart. Gumma of the 
musele, syphilitic pericarditis, and arteritis with myomalacia and 
fibrosis, are the usual forms encountered. 

Tumors. Fibroma, myxoma, and rhabdomyosarcoma have been 
noticed in the heart, and metastatic sarcoma and careinoma, but all 
these are unusual. The pericardium may become involved when 
tumors imvade the mediastinum or the pleur«. 

Injuries. Perforating wounds are usually followed by rapid and 
fatal hemorrhage, but cases of healing are known. Occasionally 
rupture of the heart has followed the action of a blunt external force. 


Lesions of the Pericardium. 


In the pericardial cavity a small amount of serous fluid is normally 
found—about 4 to 5 c.e.—but with a protracted death agony this 
amount may be 100 c.e. or more,. Larger amounts are calied hydro- 
perieardium, and follow general venous stasis. The fluid is either 
clear, or eontains a few fibrinous flakes, or becomes turbid in the air. 

Hemoperieardium, or effusion of blood into the cavity, follows pene- 
trating wounds of the heart, rupture of the heart wall or of coronary 
aneurisms. In hemorrhagie pericarditis there may be so much blood 
in the exudate that it appears to be nothing but fluid blood. Small 
petechise and ecchymoses oceur in the pericardium with inflammations, 
in certain cachexias, and commonly after death by asphyxia. 

Very rarely air gains entrance to the pericardium (pneumopericar- 
dium) by trauma or ulceration of adjacent hollow organs, as the 
stomach, esophagus, and lung. When putrefaction occurs in a peri- 
cardial exudate there may be a collection of gases in the cavity. 
During the progress of an autopsy an artificial emphysema of the outer 
ayer of the pericardium oceurs as the sternum is lifted off. 


Inflammation. 


1. Serofibrinous pericarditis begins as a elouding of the more or 
less hyperemie membrane, with the addition of a small petechie, In 
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the early stage the normal shiny look of the surface is lost, and then 
there occurs a satiny clouding and an exudate of grayish-yellow color, 
which is made of fibrin and can be stripped off as a net-like membrane. 
With more exudate the fibrinous masses are thick and cover both 
layers of the pericardium. When this is very marked it gives the 





Fibrinous pericarditis. E. Fibrinous exudate. G. Granulation layer. F. Subepicardial fat. 
V, Veins. M. Wallof the heart. x 250. 


heart a shaggy appearance, which has been termed cor villosum. Ä 
serous exudate usually aceompanies the fibrinous, and this contains 
much albumin, flakes of fibrin, and is turbid—charaeters which dis- 
tinguish it from hydropericardium, If the serum is scanty the lesion 
is called pericarditis sieca. 
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After the exudation of fibrin there is a development of granula- 
tion tissue, which becomes organized, and under the fibrin forms a 
layer, which is at first grayish red and then firmer and more gray. 
The processsresults in the formation of fibrous scars, which are 
known as tendinous thickenings (maeul® albide), on the surface of the 
organ. 

It is not uncommon to find the two layers of the pericardium 
adherent by the fibrin, and when this becomes organized the fusion 


Fıg. 177. 





Granulation tissue froın a deposit on theepicardium following fibrinous pericarditis. g.y. Granu- 
lation cells. r. Lymphocytes. p. Polynuclear leucocytes. i. Fibrillar intercellular substance. 
@. Vessels. H. Hyaline fibrin. X 350. 


may be permanent. It may involve the entire cavity, obliterating it 
(synechia), or only certain areas (adhesive pericarditis). In the latter 
case the movement of the heart stretches the adhesions into bands, 
which may interfere with the function of the organ, and this is more 
marked in proportion to the extent of their attachments. An external 
pericarditis causes such fibrous bands in the mediastinum. 

Serofibrinous pericarditis may be primary, or accompany infeetious 
diseases, or arise by eontiguity from pleural and mediastinal inflam- 
mations, 
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Productive pericarditis may follow the first variety or begin 
independently. The results are practically the same as given for the 
former. 

3. Suppurative pericarditis is unusual. It may follow an ulcera- 
tive endocarditis or purulent myocarditis, or similar inflammation in 
neiehboring tissues, or the pleura ; or it may occur from pyogenie emboli 
and in the course of pyemia. It is usually fibrinous and hemorrhagie 
as well as purulent. If not fatal the lesion may heal, as in fibrinous 
pericarditis, by granulation and organization. Exudate which is not 
absorbed may thicken and be infiltrated with lime salts. 

Periearditis externa affeets the outer layer of the parietal pericar- 
dium, and follows extension of inflammation from the mediastinum or 
the pleura, etc. 


Fıc. 178. 
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Tubereulous pericarditis. a. Subepicardial fat. db. Granulation tissue with tubereles. 
c. The same with giant cells. d. Fibrin. X 250. 


Tubereulosis of the pericardium occurs as part of a general miliary 
disease, with the formation of small nodules, which undergo caseation, 
as elsewhere. The name tubereular pericarditis usually implies that 
tubereles occur together with the lesions of an ordinary pericarditis. 
This may be exudative, of any form, or produetive, and in the first 

case the exudate is apt to be hemorrhagie. With the productive form 
the tubereles may be diffieult to find, or large masses of granulation 
tissue may become caseous. The lesion develops as a hematogenous 
infeetion or spreads from similar disease of the pleura and lung or the 
mediastinal nodes. 
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C. DISEASES OF THE VESSELS. 
Regressive Changes. 


A series of regressive lesions in the vessels may be observed as part 
of a general condition, and also connected with arterio-selerosis and 
other diseases. Thus atrophy may affeet the vessels either with 
general atrophy or as the result of local processes, as aneurisms, fibrous 
changes in the media, caleification, ete. | 

Fatty degeneration oceurs in the intima and media of large vessels, 
and also in capillary walls, with ätheroma, in anemias and cachexias, 
and acutely with many poisonings. 
When the intima is fatty the stellate 
cells may be completely permeated 
by fat droplets, so that the form of 
the cells is evident without further 
preparation. (Fig. 179.) When the 
media is fatty the granules are found 
in the muscle cells. In the smaller 
vessels such changes may result in 
rupture. 

Caleification oceurs, apart from 
atheroma, as a senile change in the arteries, and the fine particles of 
lime in the muscle cell appear as fine, eireular lines on the wall. 
When very marked this process converts the vessel for a distance into 
a hard, inelastie, brittle tube. 

Amyloid degeneration, like the hyaline, begins in most cases in the 
vessels of various organs (pp. 65, 67). 


Fıc. 179. 





Atheromatosis (Arterio-sclerosis). 


This lesion involves a region or the greater part of the vascular 
system, and consists in thickening and proliferation of the intima, 
which varies according to the size of the vessels attacked. In the 
large vessels, like the aorta, and sometimes in smaller ones, there are 
flat and slightly prominent yellowish plates on the inner surface, espe- 
cially common about the origin of branches from the main trunk. In 
other cases there is a diffuse thiekening of large sections of the intima. 
Very soon there is a spotted yellow look in the thicker parts, caused 
by partial fatty degeneration. A similar change affeets the endothelia 
over the plates, which up to that time may have been smooth and 
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clear. Mieroscopically there are many round or fusiform cells in the 
intima, together with a fibrillar basement substance, which later becomes 
firmer, more sclerotic aud less cellular, and finally a uniform, homo- 
geneous, softened mass. (Fig. 25.) As long as the cell structure is 
appreciable the fat is found especially in the stellate cells already men- 
tioned, and may be demonstrated by stripping off a layer of intima 
with a forceps and examining it under the mieroscope. Ineision into 
such an area discovers beneath it a 
mass made up of detritus, often colored 
with blood, which contains fat and 
cholesterin. On the surface of the 
intima there are rough places from 
loss of endothelia or perforation of a 
deeper, softened portion. In the latter 
case there may be ulcerative defeets of 
some extent, with undermined' edges 
and partieles of detritus elinging to 
the base. These may be the seat of 
fibrinous deposit. Infiltration with 
lime salts is common both in the hy- 
perplastie parts of the intima and also 


in the ulcers, either as granules or in 


Atheromatous mesenteric artery. A. Ad- larger plates. 
ventitia. M. Muscularis; to its inner side 5 R 
is the intima, which is fibrillated at s, In the small arteries the sclerotie 


ee ae part of the process is more pronounced 

than the fatty or caleific, which latter 
- practically disappears in the smallest. The thiekening of the intima is 
also commonly diffuse. Normally there is almost no intima tissue in- 
the smaller arteries, like those of the Sylvian fissure, but the endothe- 
lial cells lie directly upon the elastie layer; but when they become the 
seat of atheroma there may be a proliferation of endothelia, which 
supplies a comparatively broad layer between endothelium and elastie 





lamella. 

The adventitia and media of atheromatous arteries suffer regressive 
changes, either fatty or ealeareous or atrophie. 

The results of atheroma in small arteries are those of ocelusion by 
the process or by fibrin and thrombosis. In the larger vessels, as the 
aorta, the weakening of the wall permits great dilatation. Middle- 
sized arteries show stenosis in places and dilatation in others. The 
hyperplastie tissue is far less elastie and pliable than the normal, and 
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hence the blood pressure may lead to rupture at the site of the lesion, 
especially as the other layers have undergone regressive changes. 
Many of the important hemorrhages in the brain are explained by the 
rupture of such diseased arteries. When the distention of the vessel 
is more graduali, aneurism may be the result, and in time this also 
ruptures. 

With general atheromatosis the loss of vascular elastieity causes 
general eireulatory disorders, for the work of the heart is inereased by 
removal of the adjuvant elastieity of the arteries. Embolism is 
eommon in these cases, from the fibrin deposited on rough places and 
from the breaking of softened foci into the blood current, which latter 
may cause multiple capillary embolism. 

(reneral atheroma of most of the arteries is the rule in old age; but 
it may be specially marked in certain sections, as the coronary arteries 
and the aorta, and from the latter site the process often extends to the 
aortie valve. 

Other cases of atheroma occur when there is permanent increase of 
the blood pressure, with hypertrophy in valvular lesions, or with 
kidney disease. Dilatation of the diseased ‘vessel may then be due to 
the repeated increases of intravascular pressure as the heart function- 
ates, and even the capillaries may be distinetly larger than normal. 
The thiekening of the intima may be regarded as a reparative preven- 
tion of extreme dilatation, but its degenerative changes directly lead 
to this. When the arterial system is generally thickened, as occurs 
in some cases of chronie renal disease, the name arterio-capillary 
fibrosis has been given to the condition. (Gull-Sutton.) When the 
lesion of atheroma oceurs in early life it is spoken of as presenile 
atheromatosis, and certain of these cases may be referred to syphilis ; 
probably many have a causal relation to aneurism formation. When 
the disease attacks the media and the adventitia (mesarteritis, peri- 
arteritis) the outer layers of the vessel are'marked by fibrous scars in 
the line of the vasa vasorum; and since both elastie and museular 
elements are lost in such places, it is probable that the weakened wall 
is specially liable to aneurism, as is seen most often in the aorta. 

In some cases, beside the fibrous hyperplasia about the vasa vasorum 
there is a small-eell infiltration, which later becomes caseous, and the 
intima is usually thiekened and dimpled over such adhesions. The 
process is syphilitie, and oceurs most often in the thoracie aorta ; and 
when the origins of the coronary arteries are affeeted they may be 
elosed off, and sudden death may result. 
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Periarteritis nodosa is the name given to a rare arterial disease in 
which the arteries of various organs present many nodules in their 
course, "These are made up of cellular infiltration and proliferation of 
the three layers, and the normal elements disappear. Tihrombi and 
aneurisms are common. The disease is probably due to acute infection. 

Proliferation of the intima oceurs in other conditions, at times as a 
physiological process. AI these have in common a thiekening of the 
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Organization of thrombus in a vein. W. Wall of vein. a. Adventitia. m. Muscularis. v. Vessel 
of the wall. i. Intima. t. Thrombus, c. Young capillaries entering the thrombus. x 250. 


intima, and are grouped as endarteritis obliterans, since the lumen 
may be wholly destroyed, but their origin is not always the same. 
The physiologieal instances are obliteration of the umbilical vessels 
and the duetus Botalli. Aceording to Thoma, thiekening of the intima 
always oceurs when there is a disproportion between the lumen of a 
vessel and the amount of blood passing through it, and this proceeds 
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until the condition is remedied. Thus in the cases mentioned the 
process ends in complete ocelusion, for the vessels carry no more blood. 
In other cases the endarteritis (or endophlebitis) is a reparative process 
after wounds or is the result of produetive inflammation, which pre- 
vents the entrance of destructive processes into the vessels. The new 
tissue may become vascular, and is thus protected from degenerations. 

Apart from the physiological cases, similar obliterating processes 
oceur after ligation of vessels or lesions of their walls—in the latter 
case after the wound has been closed by a white thrombus. In both 
cases the vessel is closed definitely. When small vessels are entirely 
divided the two ends retract, the muscle fibres narrow the lumen, the 
intima is folded together, and the folds adhere. 


FıG. 182. 





Old canalized thrombus. a. Thrombus altered into connective tissue, c. Media. d. Small- 
cell infiltration in the organized portion. e. Remaining part of thrombus, not yet organized. 
f. Infiltrate in media and adventitia. g. Endothelium. A. Canals through the thrombus. 


Obliterating arteritis occurs also in the organization of thrombi, 
tissue springing from the intima and growing through and replaeing 
the thrombus. As this new tissue shrinks, fissures and spaces form, 
and the thrombus is said to be canalized. 

In many interstitial and indurative processes in various organs there 
is an accompanying endarteritis, due to the irritation of the original 
lesion. Either or all of the arterial eoats may take part in the thieken- 
ing. Examples are found in interstitial renal and pulmonary disease. 

Productive arteritis oceurs, finally, in organs which are the seat of 
tubereular, syphilitie, or purulent processes. The intima becomes 
thiek in proportion to the danger of perforation from the destructive 
process, and is properly a protective measure, If the attack is slow a 
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large seetion of the vessel may be thus proteeted before the outer .coats 
are destroyed by the external process, and in the case of malignant 
tumors this prevents metastasis through the blood, and also erosion and 
hemorrhage. 


Purulent Inflammation of Vessels. 


When included in a focus of inflammation the vessels suffer a small- 
cell infiltration of their walls. If the inflammation is suppurative the 
artery may undergo purulent softening, though in general very 
resistant to such processes, The veins are more liable to be involved 
in suppurative lesions, but the lumen may be obliterated and entrance 
of pus prevented. When the wall is much affeeted a thrombus may 
form in the vein, and as this breaks down metastatic abscesses develop. 

The converse of this is noted when suppuration passes from a vessel 
to the vieinity, as with septie emboli in arteries, large thrombi, and 
thrombophlebitis extending centripetally, and subsequent periphlebitis. 


Infectious Granulomata. 


Within tubereulous foci in various organs the vessels undergo a 
tubereulous inflammation by direet infeetion of their walls. In 
the adventitia and then in the media there 
are single or confluent tubereles, which de- 
stroy the wall. At first the intima is pro- 
teeted by obliterating inflammation, but soon 
it also becomes tubereulous, usually after the 
lumen is elosed. In general, the resistance 
of vessels to the tubereulous process is strong, 
and thus in areas otherwise wholly destroyed 

De by caseation we find strands of fibrous tissue 
destruction of adventitie and formed from obliterated vessels. 
a naek Primary hematogenous tubereulosis of 
c. Lumen filled with red cells. vessels is typically seen in tubereular menin- 
e, Caseous mass. .. ; 

gitis. On the vessels appear many round or 
fusiform thiekenings, made up of epithelioid, small round, and giant 
cells; and, as elsewhere, these colleetions suffer caseation. If the focus 
projeets inwardly the lumen of the vessel is narrowed or closed. 

In rare cases there are large, prominent plaques on the intima of 
the aorta, which may even be polypoid, made up of tubereular tissue, 
and due to hematogenous infection. Such an aortitis tuberculosa may 
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be the starting point for general infection, like the large tubereles of 
the venous intima. 

The importance of venous tuberele as a source of acute miliary 
tubereulosis has been treated in Part I. (p. 128). The general 
infeetion oceurs either when the intima becomes infected through the 
blood, or when a Iymph node or other tubereulous process directly 
attacks the vein wall. The foci appear as flat or pedicled or throm- 
botie masses on the intima, and may show superfieial ulceration. The 
ulecer may then be covered by new thrombi. 

Such tubereular phlebitis should be distinguished from the acute 
miliary tubereles which are found in the conus pulmonalis, endocar- 
dium, and veins of the lungs as part of a general miliary infeetion. 
Occasionally tubereles develop in the intima of the pulmonary vessels 
in chronie pulmonary tuberculosis. 


Fi. 184. 





Tuberele in the vessels of the pia. Fresh teased preparation. (From ASCHOFF-GAYLORD, 
Cursus.d. pathol. Anat.) 


Syphilis. Vessels which are exposed to syphilitie lesions undergo 


. a thiekening of their walls, especially of the intima, which is not itself 
' syphilitic; but both arteries and veins may be the seat of syphilitie 


lesions by direct infeetion or by extension from adjacent tissues. In 
eontrast to atheroma, syphilitie arteritis begins in the adventitia as a 


' marked cellular proliferation. Similar changes may be found in the 


media, especially about the vasa vasorum. Very soon there is a more 
or less fibrous or hyaline thiekening of the intima, and this new tissue 
may be vascular. The cell multiplieation in the adventitia may be 


_ eireumseribed or extend diffusely over long sections of the vessel. In 


the former case there are many small nodules sessile on the vessel 
(arteritis gummosa), but even the diffuse form shows places of special 
thiekening and eonsequent diminished lumen. 

In both the eireumseribed and the diffuse forms of syphilomata 
there oceurs either a easeous or a fibrous change. The intima usually 
remains thickened, with partial or complete loss of Jumen. 
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As in atheroma, syphilitie disease of the vessels eauses a loss of their 
elastieity and resistance, and hence may lead to rupture, with hemor- 
rhage, or to slow dilatation and 
aneurism. The thiekening of the 
intima may lead to thrombus forma- 
tion and embolism, and in the 
brain often causes areas of soften- 
ing in the territory supplied. (See 
Chapter XII.) The  cerebral 
vessels, especially at the base of 
the brain, are peculiarly liable to 
syphilitie lesions in all forms, and 
a large percentage of softenings of 
the brain are to be thus explained, 
especially those oceurring in youth, 
Analogous lesions may be found in 
the spinal cord. 

Aceording to late investigations, 
syphilis may produce a simple 
Arteritis syphilitiea. c. Lumen. e. Endo- endarterits which has nothing 


thelium. J. Intima, much thickened, partly BER £ 3 
fibrous, partly infiltrated with cells. e. Elas-- characteristie about it. It is un- 


tica, destroyed in places. e”. Newly formed . h: 
elastica. M. Muscularis. i,?. Infiltrate in Wise, on the other hand, to make 


the adventitia. A. Small-cell infiltration in q diagnosis of syphilis merely from 

adjacent tissue. g. Infiltration of the media. 5 k . 

x 45. (After ÜBERMEIER.) the lesions deseribed above, for 
they are found in other conditions. 

A certain diagnosis of syphilis based upon vascular changes appears 


at present to be impossible. 


FıG,. 185. 





Dilatations of Bloodvessels (Aneurism ; Varix). 


Aneurism is the name given to a cireumseribed dilatation of an 
artery. It occurs where a weakened portion of the wall is distended 
by the blood pressure, and if this is on one side the aneurism is called 
saceulated ; if over the whole eircumference it is called diffuse. The 
condition precedent is loss of elastieity and resistance in the vessel 
wall. Many causes may lead to such a condition. Against the 
natural supposition that atheroma predisposes to the formation of 
aneurism it may be objeeted that in general these dilatations occur 
earlier in life than atheroma usually appears; hence atrophy and 
thinning of the media have been suggested as a cause, which will 
explain both the loss of power in the vessel and also the eompensatory 
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proliferation of the intima already noticed. Mesarteritis has also been 
considered as a cause, and in this relation syphilis has been considered 
very important. Probably aneurisms may follow several anatomical 
processes, and among these traumatism must be included. 

The further behavior of the aneurism depends upon the coats of the 
vessel. In the simplest ecase—so-called dilatation aneurism—all three 
coats are distended, but these soon show secondary changes. The 
atrophy of the media continues until only traces of its muscle fibres 
remain, and there is a fibrous hyperplasia which tends to oppose the 
thinning of the wall, and at last converts it into a fibrous tube in 
which the original three layers can hardly be recognized. Similar 
conneetive-tissue formation occurs in the neighborhood. Asa result 
of the stretehing and degeneration of the wall it may finally rupture, 
either the intima, the media, or the adventitia also being torn. When 
the two former eovats are torn the dilatation is called an aneurism by 
rupture. I£ the intima alone breaks, the blood may dissect below it 
for a distance, making a dissecting aneurism ; or the two outer layers 
are pushed forward, making a saceulated rupture aneurism. When 
the media also is torn the adventitia and the perivascular tissue pre- 
vent hemorrhage for a time. In the lumen of such aneurisms there 
are deposits of fibrin, which may organize in part. In the brain 
disseeting aneurism may be simulated by absorption of blood from the 
neighborhood into the perivascular spaces when the vessel passes 
through a focus of hemorrhage. 

Bursting of an aneurism may be followed by death if a large vessel 
like the aorta be involved, or the bleeding may cease and an arterial 
hematoma form. Even smaller vessels may cause death when ruptured, 
as in the brain and in cavities in the lungs. 

Aneurisms by dilatation and rupture are most common on the aorta, 
especially the arch, the carotids, popliteals, and radials. Dissecting 
forms are most common in the aorta and the small arteries of the brain. 

Large aneurisms may have a destructive effeet upon neighboring 
organs, as when the vertebre or the sternum are eroded by an aortie 
aneurism. Healing occurs only in the smallest aneurisms. 

A special form of aneurism is called embolie, and is due to the 
entrance of pointed objeets, like bits of enleified thrombi, into vessels, 
and eonsequent lacerations of their walls. If the embolus is infected 
the aneurism is both embolie and myeotie. "The embolie form is most 
eommon in the basal vessels of the brain, where they cause subdural 
and meningeal hemorrhages. 
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In the arteries of the brain, and at times also in those of the lung 
and intestine, small aneurisms oceur, which are hardly visible; these 
are called miliary. 

Cirsoid or serpentine aneurism forms a transition between true 
aneurism and diffuse dilatation of the vessels, a large number of 
branches of an artery being widened and tortuous. 

Racemose aneurism (tumor vasculosus) is formed by the dilatation, 
thickening, and tortuosity of an entire vascular region, so that a 
tumor-like tangle of vessels is formed. This is most common about 
the head. 
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Miliary aneurisms in a cerebral vessel. (After LöwENFELD.) 


Dilatation of Veins ( phlebeetasia) may be diffuse, eylindrical, fusi- 
form, or saceulated. In the latter form it is called varix. If the 
vein is also lengthened it becomes tortuous. Almost always such 
dilatation involves an entire plexus of veins, 
which lie then in a prominent mass of thick- 
ened strands. By pressure the contiguous 
walls of the veins may atrophy, and thus a 
cavernous arrangement results. The dila- 
tation may be due to mechanical obstacles 
to the venous flow, either local or general in 
nature. Among the general are cardiae 
weakness, diseases of the lungs, and the ac- 
tion of gravity ; among the local are thrombi 
and pressure, as from tumors or the gravid 
uterus. 

The dilated veins become thieker, and 
Disseeting aneurisms on acerebral fibrous tissue replaces the elastie, and the 

artery. (After LÖWENFELD)  Jumen may be partly or quite closed. 

Beside the eauses mentioned there must be changes in the wall of 
the vein, as may follow inflammation, which lessen the elastieity and 
resisting power of its walls. As these dilatations appear to be inher- 
ited, there may be also a congenital weakness in the veins. Although 
varix may occur anywhere, the usual places are in the lower limbs, 
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about the reetum, and along the spermatie cord, whence arise varices 
of the legs, hemorrhoids, and varicocele. 

Within the dilated place a thrombus may form, and when this cal- 

eifies it is ealled a phlebolith. Atvophy of the wall may lead to rupture 
and hemorrhage from a varix. In the organ whose veins are affeeted 
various ill consequences may follow, as catarrh of mucous membranes, 
atrophy and eezema of the skin, edema and Iymphatie stasis, hyper- 
 trophy of the skin and subeutaneous tissue, and also of the periosteum 
 (elephantiasis phlebeetatica lymphatiea). Mechanical injuries and 
- inflammations easily cause obstinate ulcers to develop, and from rupture 
of the stiff and brittle veins there may be severe bleeding. (See 
- Chapter XV.) 
When aneurism and varix coexist and communicate there may be 
(1) aneurisma varicosum, by rupture of an aneurism into a vein, which 
later becomes dilated; or (2) varix aneurismatieus, when both vein 
and artery are wounded at the same time and the arterial blood streams 
into the vein and dilates it. 

Capillary ectasis may be congenital, as in vaseular nevus, or 
acquired, as in stasis and chronie inflammatory conditions. 


CHARTER VIE. 


DISEASES OF THE SPLEEN, LYMPH NODES AND VESSELS, 
AND MARROW. 


A. THE SPLEEN. 


THE spleen is provided with a capsule which is covered by peri- 
toneum, and from its inner side trabecul® of fibrous tissue pass into 
the organ, dividing into fine branches in their course. On the eut 
surface there are follieles or Malpighian bodies, macroscopically visible, 
and the remaining tissue is the spleen pulp. 

The structure of the pulp is not wholly understood. Examination 
of penecilled normal spleen, or acute splenie tumor, reveals many dif- 
ferent cells. There are plenty of red and white blood cells and a 
varying number of large round cells with one or more large nuclei; 
the latter are called pulp cells. They often enclose red cells, pigment 
from the blood and other sources, and fat granules. Slender siekle 
shapes are also nearly always found, which have a prominent nueleus 
about their middle, and are considered as endothelia from blood spaces. 

In sections the pulp presents many arteries and veins in which a 
remarkable tall and eubical endothelium may be found. These may 
pass into thin-walled tubes with spindle-shaped endothelia, between 
which there are stomata that allow the blood to pass into the tissue of 
the gland. There are also the so-called pulp cavities, which are lined 
with high eubical epithelia and filled with red blood and other cells. 
The epithelium in many places is finely striated. The rest of the 
pulp is traversed by a retieulum of fine mesh, which is connected with 
the coarser reticulum of the organ, and contains in its strands various 
kinds of cells. 

The reticulum can be reeognized only in pencilled or very thin 
sections. A similar retieulum is found in the Malpighian bodies, 
which are connected with the branches of the splenie artery, and in 
its meshes are Iymphoid cells like those of the Iymph nodes. The 
follieles are among the places where leueoeytes form, and from them 
these cells enter the pulp and then the blood. The cells which contain 
red eorpuscles and pigment suggest that physiologically there is a 
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destruetion of red cells in the spleen. In the embryo they are also 
forıned here. 

The relation of the spleen to the Iymphatie organs and to the blood 
appears from its histology. In the latter relation the organ stands as 
the Iymph nodes to the Iymph, characterized as it is by slow eireula- 
tion, direet contact between the blood and tissue, long stay in the 
organ, opportunity for deposit of transported matters and for intense 
chemical action. AI these features dispose the spleen to secondary 
affeetions from the blood, as the nodes from the Iymph. Hence the 
spleen shares in blood disorders and in general diseases. 





Section from human spleen (sublimate fixation). a, Striated epithelia. d. Bloodvessel. c, Blood 
space, d. Reticulum. X 350. (After BÖHM-DAVIDOFF,) 


As the organ filters particles out of the blood, deposits of pigment 
oeeur in hemoglobinuria and melanemia, so that the organ may be 
black in color, and particles of coal-dust may have the same effect. 

Yith ieterus neonatorum the spleen contains hematoidin erystals, 
which form post-mortem. 

Bacteria also are filtered out of the blood, and toxins act very 


strongly here. In various infeetions, as typhoid fever and anthrax, 


the spleen presents a swelling, from congestion and cellular hyper- 
plasia, which is charaeteristie. The volume of the organ may be two, 
three, or many times the normal. This is called acute splenie tumor. 

In the spleen swollen by eongestion the capsule is stretehed, the 


 pulp is swollen and granular, and hides both the trabecul® and the 
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follieles, and is intensely red. Hyperplasia of the pulp cells and 
follicles is soon added, and many of the former are in fatty degenera- 
tion. The siekle-shaped elements are numerous and swollen. The 
appearance of many cells containing red cells and pigment is evidence 
of the rapid destruction of the erythrocytes in the organ. From the 
cellular hyperplasia the color becomes of a darker red, and the con- 
sistence of the pulp lessens until it is semifluid. In the most severe 
forms the capsule may burst, with fatal hemorrhage into the peri- 
toneum. Infeetious material held in the spleen often causes localized 
necroses, and these lead either to fibrous scars, like those of infarets, or 
to softening, and with pyogenic organisms to abscesses in the organ. 
When such soft and infected foci break, a fatal peritonitis may be the 
result. Rarely a suppuration in the vieinity of the spleen passes to 
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Fı3. 189.—Cells from acute splenie swelling. a, a’. Pulp cells with one nucleus. b. The same, 
with fat drops. c. Polynuclear pulp cells. d,e. Pigmented cells, f. Polynuclear cells enclosing 
red blood eorpuseles. g. Lymphocyte. A. Endothelial cell from a blood space. x 250. 

Fig. 190.—Amyloid degeneration of the splenie reticulum. a. Vessel. db. Thickened amyloid 
reticulum, X 250. 


the organ. In certain diseases, as diphtheria and scarlet fever, the 
hyperplasia especially affeets the follieles, which appear as large and 
prominent gray spots on the section; and in diphtheria there may 
be fibrin and neerosis about them. 

When a swollen spleen remains in this condition for a long time a 
ehronie induration of the organ follows, accompanied by atrophy of 
the cellular and hyperplasia of the fibrous elements. This interstitial 
increase affeets first the trabeeule which enter the organ from the 
capsule, as well as the capsule itself, the adventitia of the vessels, and 
the retieulum. Owing to such fibrous increase the pulp atrophies, the 
organ becomes small and hard, until a size less than the normal may 
be attained. On the eut surface the fibrous bands are plainly recog- 
nized dividing the organ as if by numerous septa, and the pulp between 
appears dry, hard, and sunken, and often deeply pigmented. The 
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capsule may be uniformly or locally thiekened, and the fibrous spots 
may be cartilaginous in hardness, as is common in the perisplenitis 
fibrosa of old age. Such ehronie indurations may follow the acute 
splenie tumor or gradually develop in the course of many chronie 
diseases, especially tubereulosis and syphilis. 

The highest grade of splenie hyperplasia is observed with certain 
diseases of the blood and lymphatie organs, as in malaria, when the 
organ may reach a sizemany times the normal. The distinguishing 
characteristic of these’ cases is the massive deposit of pigment in the 
organ, which gives it a black or slaty color, across which run the gray 
lines of the thickened trabeeulw. 

The Iymphoid elements of the spleen may undergo hyperplasia 
- analogous to that observed in the lymph nodes, both in cases of splenie 
leukemia and, apart from this, in so-called splenie anemia (pseudo- 
leukemia). The follieles may swell and be of the size of peas or 
_ eherries. Afterward an induration may blot out the structure of the 
pulp and follieles and make the organ very firm, though it continues 
to enlarge. Pigment of a brown or black color and anemie or hemor- 
rhagie infarets also are observed in these cases. 

Other eireulatory disorders inelude stasis and infarction. 

Splenie swelling from stasis, in the majority of cases, is due to 
general stasis with valvular cardiae lesions or to obstacles in the portal 
- eireulation. It may also oceur from compression or occlusion of 
the splenie vein. In any case there is a swollen and eyanotie 
organ. 

After persisting a time the condition leads to eyanotie induration, 
- and as a consequence the organ may become somewhat smaller. Swell- 
ing of the spleen is constant with hepatie eirrhosis, and this has been 
referred entirely to the portal congestion. Lately it has appeared as 
if the splenie enlargement in eirrhosis were more independent, for it 
may oceur early in the disease, before there is much congestion ; and 
the inerease is more dependent upon cellular hyperplasia than upon 
excess of blood, although the latter is of some influence. 

Embolie and thrombotie infarets of the spleen are either anemie or 
hemorrhagie. In the former case the affected spot is yellow, firm, 
surrounded by a hyperemie or hemorrhagie margin, and of a wedge- 
shape, with the base superfieial. The hemorrhagie forms are at first 
dark red, and then their color fades more and more, The resulting 
neerotie foci heal and are replaced by fibrous tissue, which may be 
pigmented after hemorrhagie infarets, and the capsule over them is 
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thiek and depressed. With infeetion there may be small abscesses, 
which perhaps heal, or large ones, which break. 

Simple atrophy of the spleen may be part of a general atrophy, 
and is common in old age. The organ is small, its capsule is thick 
and wrinkled, the trabeeule are thick and prominent, the pulp is pale, 
smooth, and sunken, and the follieles are indistinet. 

Among the degenerations amyloid changes are common in the spleen, 
and appear early in general conditions of this nature. Two forms are 
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Marked amyloid degeneration in a splenie follicle. In the centre there is a vessel with thick- 
ened amyloid walls. But few lymphocytes preserved. Between the amyloid masses narrow 
spaces remain, X. 250. 
distinguished. In one—the “‘ sago spleen ”’—the follieles are promi- 
nent and appear homogeneous and glassy, like grains of boiled sago. | 
When the degeneration chiefly affeets the pulp the section appears 
smooth and translucent in places or generally, and has a firm consist- 
ence and a peeuliar eolor, like raw bacon or ham; in the diffuse form 
the organ may be enlarged. 

Mieroscopically, in both forms the retieulum and the walls of the 
vessels are involved. The cells atrophy, so that at last only thick, 
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glistening masses remain, which stain brown with iodin and ceorre- 
spond in arrangement to the reticulum, whose interspaces are reduced 
to the minimum, 

Tuberculosis oceurs in the spleen as miliary and as conglomerate 
nodules, the former as countless small nodules in general infeetion. 
The tubereles are smaller than the follieles and are prominent above 
the cut surface, are not easily seraped off, and have a yellow color 
- from caseation, Mieroscopically they have the characteristie structure, 
Single large nodules—conglomerate tubereles-—may be as large as 
peas, and are common in children in the course of tubereulosis of 
other organs. 

Syphilis often causes hyperplastic induration of the spleen, and 
rarely gummata. In congenital lues the organ is large and two or 
three times as heavy as normal. The fibrous tissue is thiekened, and 
there is a cellular infiltration of the vessel walls. 

Tumors are uncommon in the spleen. They may be metastatie 
sarcomata, or carecinoma of neighboring organs may invade the spleen. 

Of the animal parasites, echinococcus and eysticercus are occasionally 
found in the spleen. 

Injuries. An extremely swollen spleen, especially when the pulp 
is fluid or there is an abscess, may rupture and cause fatal hemorrhage 
or purulent peritonitis. Small tears in the capsule allow the pulp to 
protrude, and give rise to so-called hernias of the spleen. These 
appear as small brown projections, often along the anterior border, 
and from them eysts may develop, with elear contents. Traumatism 
may rupture a swollen organ. 

Deformity and Dislocation. The spleen may be lacking, or it 
may have a false position (situs inversus, hernia). In chronic enlarge- 
ment the heavy organ may stretch its ligaments and lie more deeply in 
the abdomen. Small accessory spleens are common. 


B. LYMPH NODES. 


In the Iymph nodes three elements are distinguished: 1. The sup- 
porting tissue, made up of capsule, trabecul®, and retieulum. The 
trabeeulee pass from the capsule into the node, and divide into finer 
branches. The retieulum is elothed with endothelium, and permeates 
the whole node. 2. The follieles and the follieular strands (cortex and 
medulla), made up of Iymphoid tissue, and the site of manufaeture of 
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the Iymphoeytes. 3. The Iymph spaces, occupying the intervals 
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between the other structures, connected with the afferent and efferent 
Iymph vessels, and containing the Iymph. 

The roots of the lymph vessels are found in the tissue spaces, and 
from here all injurious materials are carried to the nodes. Thus in 
the lungs inhaled dust is carried to the bronchial nodes, and from sup- 
purating wounds and foci bacteria are taken to adjacent nodes. In 
this way the vessels and the nodes may become diseased. The trans- 
port of such material is carried on partly by phagoeytes. Foreign 
material is laid down first in the lymph sinus and later in the follieular 
structures, Similarly, chemical materials, as toxins, may enter and 
affeet the nodes. Hence bacteria and other noxious substances have 
opportunity to cause inflammation and disease of lymph structures ; and, 
on the other hand, the latter proteet the body from these injurious 
influences, though some infections, like syphilis, pass freely through 
the nodes, 

From these relations it is evident why secondary Iymphatie lesions 
are so often regional and why special groups of nodes are often involved. 
With diseases in the mouth the cervical nodes are affected, from the 
lungs the bronchial, and from the genitals the inguinal groups are 
attacked. Less often the lesion is carried in the other direction by 
way of the blood. Such lesions of the nodes are observed in general 
infeetious diseases. 

Access of inflammatory agents or products may cause an acute /ymph- 
adenitis, as already mentioned. The node becomes hyperemic, there 
is a cellular emigration from the capillaries, and also a hyperplasia of 
the cells of the follieles. In the sinus there is an accumulation of the 
proliferated Iymph cells and a strong multiplieation of the endothelia, 
which also desquamate. Maeroscopically packets of nodes are uniformly 
swollen, and their cut surfaces are suceulent and perhaps marked by 
small hemorrhages.. In many infeetions, as anthrax, the bleeding is 
copious. Acute inflammation of the nodes may resolve or become 
chronie. The abdominal nodes in typhoid fever are much swollen 
and soft, and may undergo necrosis, softening, and perforation. 

Resorption from a purulent process fills the spaces of the nodes 
with polynuclear pus cells, which may be recognized from the single 
nuclei of the Iymphoeytes. This resorption of pus should not be 
confounded with purulent Iymphadenitis, which may follow it or start 
in the nodes after access of pyogenie organisms. Added to the lesions 
of acute Iymphadenitis we then have the formation of purulent collec- 
tions in the node as yellow points, which enlarge by fusion until the 
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tissue of the node is completely melted into an abseess and neighboring 
tissues are perforated. If the pus is lost on the surface the abscess 
heals, with sear formation. Aceording to the nature of the cause the 
Iymphadenitis may be necrotice or gangrenous. In diphtheria this is 
more common than suppuration. 
When injurious material is carried to a node in a chronie manner, 
‘as from long-standing catarrh or slow ulcerative processes, a chronie 
form of hyperplastie Iymphadenitis develops. Cellular hyperplasia is 
_ accompanied by fibrous, the trabecul»e thieken, the cells finally atrophy, 
and the tissues become hard, small, and fibrous. 

Similar changes follow the absorption of dust and other eorpuscular 
matter, and the nodes acquire a characteristie pigmentation. This is 
seen in the bronchial nodes with anthracosis. In many cases the- 
deposit of finely divided material leads to the softening of the node, so 
that anthraeotic nodes may break into. vessels and their coal-dust pig- 
ment be scattered to.other parts, especially the spleen. With slight 
degrees of pigmentation the induration may not be marked. Discolora- 
tion of the nodes follows tattooing, resorption of blood (hematoidin), 
various skin diseases, and morbus Addisonü. 

Tuberculosis of nodes is usually secondary to similar disease of the- 
lungs, bones, intestine, etc. The bacilli reach the nodes which corre- 
spond to the site of the lesion. Im some cases the disease appears to- 
develop primarily in the nodes, as in the neck and the mesentery, 

without apparent disease of the intestine. Probably the bacilli enter 
by the mucous membrane, but are carried to the nodes before they 
- have time to cause lesions at the place of entry. In other cases small 
foci which may be missed in ordinary examinations may be the original 
 starting-place. Primary disease direetly passed from the mother to- 
the fetus cannot be exeluded as impossible. 

Tubereulosis of the Iymph nodes may be eireumseribed or diffuse, 
but in either case it tends to caseous degeneration. In the first form 
the tubereles occur as a few small, grayish nodules, which increase 
and multiply to larger caseous masses. They may become hyaline 
and fibrous or calcareous. In the latter form there is an infiltration 
with small and large cells diffusely through the tissue, which may 
caleify or soften. Large groups of nodes may be attacked, and exten- 
sive abscesses may result. 

The process may spread from node to node until almost the whole 
system becomes involved, or there may be an encapsulation, which 
eonfines it and ends in healing. 
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Serofulous Iymphomata are due in part to chronie hyperplasia, in 
part to lymph stasis, and in other cases to tuberculosis. 

In the course of syphilis swelling of the nodes is an important 
feature. Large, hard, indolent buboes form, which are grayish red 
on seetion, and are either regional, corresponding to the initial lesion, 
or spread over larger portions of the Iymph system. They are due to 
cellular hyperplasia in the sinus and the follicles, to which fibrous 
growth is added later, and degenerative changes may follow this. 

Malignant tumors may enter the Iymph channels and infeet the 
vieinity. Carcinoma especially is apt to spread from separation of its 
cells and their transport through the lymph ways. They are arrested 
in the sinus of the node, and form new tumor nodules. Im metastatie 
carcinoma the stroma is formed from the fibrous portions of the nodes, 
while the cellular are lost. 

Among the primary tumors of Iymph nodes the most important 
oceur in leukemia (p. 149). Other primary tumors are 'sarcoma, 
angiosarcoma, and endothelioma. 

Among degenerations, amyloid and hyaline lesions may be mentioned. 
The latter involves the retieulum, converting it into a homogeneous, 
glistening substance, and the cells disappear. The former attacks 
both the reticulum and the vessels, and gives the node a firm consist- 
ence. Caleification may follow suppurative and caseous changes. 


C. LYMPH VESSELS. 


The eommonest lesion is acute /ymphangitis, as the result of material 
or organisms absorbed from inflammatory foci. The vessel may carry 
the inflammation to the node and remain unaffeeted, or itself become 
inflamed. The wall of the Ilymph vessel is infiltrated with small cells 
and frequently hemorrhagie in the adventitia. The endothelia are 
swollen and desquamate, and Iymphatie thrombi may fill the lumen, 
These changes appear as red lines on the skin when the superficial 
vessels are involved. 

Purulent lymphangitis may follow absörption of pus (septic Iymph- 
angitis). The wall of the vessel is infiltrated with pus and the lumen 
filled with pus and fibrin, softening thrombi, and detritus, and conse- 
quently it is swollen, nodular, and of a yellow color. Abscesses may 
follow in the course of the vessel and in the node, and entrance of the 
pus into the venous system may cause septic or pyemie conditions. 
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A chronie productive inflammation may follow other chronie inflam- 
mations, especially of serous membranes, with proliferation of endo- 
thelia and ocelusion of the vessels (Iymphangitis obliterans). 

Tuberculous lymphangitis is common in the neighborhood of 
similar lesions in the organs. The wall of the vessel is thickened and 
contains small nodules, and between oceluded points it may be slightly 
dilated. In the largest trunks, as the duetus thoracieus, larger masses 
of tubereulous tissue may be found in the intima, and from here a 
general infeetion may take place through the blood. 

Tumors. Carcinoma grows for long distances along Iymph vessels. 
Endothelioma and Iymphangioma oceur. 

Dilatation of lymph vessels (Iymphangiectasis) follows stasis after 
ocelusion of a vessel by scars, tumors, and tubereles when collateral 
lymph channels do not compensate. Lymphorrhagia may follow 
elosure of a large vessel. Frequently dilatation of lymph channels 
and chronie inflammation stand in relation to each other as cause and 
effect. The dilatation may be uniform or saceulated. Here belong 
pachydermia lymphangieetatica and elephantiasis Arabum—the latter 
due to filaria—and also cases of maeroglossia and macrocheilia, which 
may depend on congenital dilatation of the Iymph channels. The 
laeteals may be dilated, thickened, and tortuous when their eontents 
 beeome inspissated and caseous. 


D. BONE MARROW. 


In the red marrow there is a fine reticulum, which contains various 
cells: 1. The true marrow cells, which are round, larger than a Iympho- 
eyte, and have a single nucleus, often indented; from these come the 
polynuclear leucoeytes. 2. Ordinary leucoeytes. 3. Erythroblasts— 
nucleated cells with hemoglobin, making red blood cells. 4. Giant 
cells—large elements with many small nuclei or large polymorphous 
nucleus, serving as osteoclasts in the physiological resorption of bone. 

In the growing individual the marrow, up to puberty, is red or 
Iymphoid ; then in the long bones it becomes fatty, but in the short 
and flat bones it remains red. Fatty marrow shows many cells which 
contain fat, but is generally poorer in cells than the red. In advanced 
age and in cachexias fatty marrow becomes changed into mucoid 
material. 

Hyperplasia of the marrow, in which fatty and gelatinous marrow 
becomes again Iymphoid, oceurs after acute hemorrhages, oligemia, 


20 
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pernicious anemia, leukemia, and many infeetions. In pernicious 
anemia the marrow is dark red, cellular, and under the mieroscope 
shows degenerating red blood cells, maeroeytes and microcytes, and 
nucleated forms (normoblasts, megaloblasts). Many red cells and 
their products are enelosed in white cells. 





_ 

From a section of human red marrow. a. Nucleated red blood cell. b. Retieculum. c. Mitosis 
ina giant cell. d. Giant cell. e. Marrow cell. f. Nucleated red cell. g. Mitosis. h. Marrow cell, 
i. Space in which there was fat. X 680, (After BöHM-DAVıDOFF.) 

% 


In leukemia the marrow is also red, raspberry color, or because of 
the cellular proliferation it may be grayish red, or yellow, or even 
purulent in color. There are many nucleated red cells, cells with 
pigment and red cells enclosed, and Chareot-Neumann erystals, and 
hemorrhages. 

Changes in the marrow, with diseases of the bones, will be treated 
in Chapter XIII. 





SGHAFTER IX, 


DISEASES OF THE RESPIRATORY ORGANS. 


A. NOSE AND ADJOINING CAVITIES. 


THE commonest disease of the nasal mucous membrane is acute 


_ eatarrh, due to the various elements which cause acute pharyngitis and 
 laryngitis, as will be mentioned later. Coryza, or acute nasal catarrh, 
 isa typical inflammation of a mucous membrane, and presents several 
‚stages. Hyperemic swelling of the membrane is followed by a stage 


_ with mucoserous exudate and then by mucopurulent discharge, with 





_ rapid desquamation of the epithelium. With severe purulent catarrh 


the cavities opening into the nose are apt to be similarly affected, and 
the purulent collection is called empyema of the antrum or frontal 
sinus. Croupous and diphtheritie inflammation invades the parts from 
the pharynx. Occasionally there is a fibrinous rhinitis, without epithe- 


‚lial neerosis. This form is of obscure etiology, but diphtheria baeilli 


may be found in the membranes. 
Chronie nasal catarrh occurs with scrofula, and causes hypertrophy 


‚at first, later atrophy of the mucosa. Erosions and uleers are con- 
‚stantly found, on which the exudate dries to erusts. The secretions 


may be fetid in odor, perhaps because of the miero-organisms contained 


(ozena). In the course of the disease there may be a formation of 
multiple polypoid growths. 


Tuberculosis of the nasal mucosa is rare. It is accompanied by 


erosions and development of tubereles. Lupus may pass from the 
face to the interior of the nose. 


Syphilitic lesions are common in the nose. In the earlier stage 


there may be a syphilitie catarrh, with marked ozena; and, later, 
‚papules and erosions, gummata, and infiltrations in the mueosa, the 


periosteum, and the perichondrium of the parts may be found. The 
result of these changes may be necrosis and caries of cartilaginous and 
bony tissues. In the latter case there will be malformation of the 
nose. 

Glanders is unusual in the human nose. It eauses nodular infiltra- 


tions and ulcers. 
( 307 ) 
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The commonest neoplasms in the nose are mucous polyps as eireum- 
scribed hyperplasias of the mucosa. They consist of a cavernous 
tissue like that of the mucous membrane, or contain glands also, Poly- 
poid fibroma and adenoma are also found. 

Of the malignant tumors, epithelioma (squamous celled) of the 
nostril, sarcoma, chondrosarcoma, and others may oceur. The 
so-ealled fibrous pharyngeal polyp is a fibrosareoma starting in 
the periosteum of the basis eranii and growing into the nasal and 
pharyngeal cavities. 


B. LARYNX, TRACHEA, AND LARGE BRONCHI. 


Larynx and Trachea. 


As a congenital anomaly the epiglottis may be slit or the larynx 
may be hypoplastie. 

In the laryngeal mucosa simple eireulatory disorders with increased 
excretion may be hard to separate from inflammatory lesions. Both 
may oceur with the elinical symptoms of edema of the glottis, in either 
an acute or a chronie form. "The mucosa is then the seat of an extreme 
accumulation of serous fluid, and where it is loosely connected to the 
tissues beneath it swells so that the lumen of the tube is elosed, and 
death by asphyxia may oceur. The parts most swollen are the ary- 
epiglottie folds and the space between them. In the cadaver the 
swelling may have partly disappeared, but in this case the tissues are 
loose and lie in folds, and we conelude that during life the edema was 
more marked. 

At times the swelling is a simple edema, at times a serous inflam- 
mation; and it may be due to venous stasis, especially from compres- 
sion of the cervical veins, or less frequently, to a general stasis from 
diseases of the heart and kidneys. Erysipelas also may cause simple 
edema of the larynx. With other inflammatory processes in the 
larynx or near it edema laryngis may be developed. Among these 
are diphtheria, ulceration of any kind, inflammation in the larynx 
and affeeting the cervical spine, eareinoma, and as the first stage of 
phlegmonous laryngitis. Certain drugs, as iodin and mercury bichlo- 
ride, may have a similar effect. 

Acute catarrıh of the larynx (laryngitis catarrhalis) may be part of 
a general inflammation of the respiratory passages or develop with 
certain acute exanthemata, and it may either be primary in the larynx 
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or descend from the pharynx or ascend from the bronchi. Cold, 
inhalation of irritating material—as dust, gases, hot air, ete.—and 
excretion of chemicals—as iodin and sublimate—may also be the cause. 

Laryngitis is common with influenza. With acute laryngitis the 
mueosa presents the stages of similar lesions in any mucous membrane 
— redness, swelling, at times marked edema, and a secretion corre- 
sponding to the stage, either mucoserous or mucopurulent. 

A similar etiology exists for chronie laryngitis. Frequent repetitions 
of causes for the acute form may result in the chronie inflammation, 
as is noticed in certain trades where contaminated air is constantly 
respired. A large percentage of the cases is connected with stasis, 


_ analogous to the similar lesions of the bronchioles and lungs (brown 


 induration). Overuse of the voice and excess in alcohol and tobacco 


Frak 


may produce the same result. 
The entire larynx with adjoining parts of the trachea may be 


involved, or certain areas of the mucosa, as over the vocal cords or 


the epiglottis, may be the seat of the lesion. The swelling and the 
irregular injeetion of the vessels will usually involve the aryepiglottie 
folds and eommissure and the false cords, where the tissue is loose, 
and the true cords may be concealed by the former. The swollen 
mucosa may present folds and wrinkles. 

Pachydermia diffusa is the name given to one result of chronie 
inflammation, by which the epithelium and even the connective tissue 
of the mucous membrane become thickened in various sections of the 


 larynx. It follows chronie abuse of alcohol, and tobacco especially. 


The epithelium becomes thick, white or gray, opaque, and may be 


stripped off as a single layer. It is composed chiefly of cornified cells, 


_ and the eylindrical may become squamous. A verrucous form of the 


_ lesion results from inequalities in the thiekening. Laryngitis tuberosa 


may oceur as small projeetions on the vocal cords. A chronic hyper- 
 plasia of the parts just below the cords is known as chorditis inferior 
 hyperplastica. 


Pseudomembranous (diphtheritic) inflammations of the larynx occur 


‚with a variety of acute infeetious diseases, especially in the course of 


the disease celinically known as diphtheria. (Bretonneau.) Commonly 
the disease spreads downward from the pharynx, but it may begin 
either in the larynx or trachea. The characteristic feature is the 


"formation of a false membrane (p. 113). Such a false membrane 


may usually be stripped off, and the epithelium below it is found to 


be absent, the parts injeeted, but otherwise unchanged. On the sur- 


“ 
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face of the epiglottis and the vocal cords the membrane is more firmly 
attached. Deeper inflammations, with sloughing of the entire thick- 
ness of the mucosa, develop on the edges of tracheotomy wounds and 
about the erosion produced by the lower end of the intubation tube. 

The membrane may cover the interior of the larynx as small and 
scattered white spots, or form thicker masses, which reproduce the 
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Croupin the trachea. a. Cartilage. 5b. Submucosa with many mucous glands. c. Mucosa. 
d. Layer of fibrin. e. Plugs of mucus. 


cavity as a cast when coughed out. The latter may close the Iumen 
of the part. Such membranes are removed by coughing or undergo 
softening as the disease improves. (See Chapter X.) Similar pseudo- 
membranes occur in the course of scarlet fever and variola, and in 
typhoid eireumseribed uleerations of the mucosa follow neerosis and 
desquamation of the epithelium, 





EHEN: 


DISEASES OF THE RESPIRATORY ORGANS. Sir 


Phlegmonous laryngitis is a much deeper process than catarrhal 
laryngitis, and consists in purulent infiltration of the mucosa and sub- 
mucosa. It is usually secondary to severe catarrh, eroup, and diph- 
theria, or oceurs with endocarditis, pyemia, and erysipelas. It may 
also result from injury to the part. Usually a eireumseribed portion 
of the larynx is thiekened and swollen, and within this is a eolleetion 
of pus, which may open later into its Jumen. The lesion and its pre- 
ceding stage of edema are often localized about the aryepiglottie folds 
and the false cords. 

Purulent perichondritis leads to the accumulation of pus between the 
cartilage and its investing membrane, the latter being stripped up 
and necrosed. The pus may perforate into the larynx or outwardly 
through the skin. This lesion follows deep uleeration and other severe 
diseases of the part, and is preceded by edema of the glottis. 

Tuberculosis of the larynx and trachea occurs in about 30 per cent. 
of cases of phthisis, and in the majority of cases follows infeetion by 
the baeilli in the sputa passing over the laryngeal surfaces. As on 
all mucous membranes, the lesion begins with the formation of small 
nodules under the epithelium, which are surrounded by a tubereular 
granulation tissue; and to this area of reddened and prominent surface 
the name tubereulous infiltration is given. Caseous changes soon convert 
the part into an ulcer, and on its base and about it new tubereles develop. 

The commonest sites of the lesion are between the arytenoid cartil- 
ages and the vocal cords, and about the posterior commissure, where 
papillary exerescences form, and following their destruction irregular, 
gray, erater-like ulcerations remain. The vocal cords are at first red 
and swollen, and then may themselves suffer ulceration, and the result 
of the latter may be longitudinal fission of the cord. When several 
uleers along their edges become merged they give the part a peculiar 
thiek and dentate appearance. On the epiglottis and other portions of 
the larynx similar uleers may form and become confluent, and thus 
produce widespread destruction. 

Together with the uleers, miliary and submiliary tubereles are seen 
in the mucous membrane under the epithelium, and especially about 
the uleers. Parts which are not ulcerated present the swelling and 
wrinkling of chronie laryngitis. Edema of the glottis, perichondritis, 
and neerosis of the cartilages, especially the arytenoid, may occur with 
tubereulous laryngitis. 

In the trachea there are usually flat, lentieular ulcers, which may 
join and cause large defects. 
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Lupus in the larynx resembles the same lesion in the pharynx, and 
is said to have occurred here primarily. 

Syphilis of the larynx is either secondary or tertiary. In the former 
there may be an inflammation which is not speeifie, or mucous plaques 
may be added. The latter are mucous papules caused by cellular 

infiltration and hyperplasia of the papills 

FıG. 19. and proliferation of the epithelium 

over them, and appear as whitish or 

gray, round and prominent spots. The 

central portion becomes eroded and of a 

dark-red eolor. Mucous patches usually 

spread from the pharynx to the epiglot- 

tis, the interarytenoid region, and ary- 
epiglottie folds and vocal cords. 

In tertiary syphilis there develop dif- 
fuse infiltrations or multiple circum- 
scribed nodules.. Both of these may 
break down and leave ulcers with thick- 
ened edges, a raw base, and sharp limi- 
tation from the healthy tissue; and by 
their rapid perforation to the deeper 
structures perichondritis, necrosis of the 
cartilages, and phlegmonous laryngitis 
may result. The portions not involved 
in the uleeration may become hyperplastie 
and prominent, and further deformities 

ö result from the scars left by the ulcers. 
2? These are shiny fibrous bundles, often 
Tuberculous ulcer of the tracheal RR wu 
mucosa. Section through thetracheal Projecting from the wall, and by their 
ee contraction the form of the larynx may 
t. Tubereles in the mucous membrane be so changed as to cause marked stenosis. 
eh IIular infiltrationalo. In the course of typhoid fever simple 
or eroupous laryngitis may occur, or in- 
filtration and uleeration and diphtheritic necrosis of the mucosa. It 
is uncertain how much of this is due to the typhoid bacillus. (See 
Chapter X.) 

Rhinoscleroma (see Chapter XV.) produces a slow inflammatory 
process in the laryngeal mucosa and submucosa, with atrophy and 
eontraetion; and these changes are usually accompanied by simple 
chronie eatarrh, 
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Of the benign tumors, papillary fibroma is common in the larynx, 
especially invading the vocal cords. It appears as wart-like nodules, as 
large as grapes at times, or smaller and multiple. Chronie laryngitis 
always accompanies it, and stenosis may result from the swelling. 
Öystie tumors are at times found on the epiglottis and the false cords. 

Of the malignant forms careinoma is the most common. Asa rule, 
it begins on the false vocal cords, and is an epithelioma. Stenosis 
and more or less destruction of the larynx are usually the result, and 
adjacent tissues are apt to be involved. Secondary carcinoma may 
extend from the esophagus. 

Caleifieation and ossification of the larynx sometimes occur as a 

senile change or after chronie inflammation, especially in tubereulous 
- subjeets.. Össifieation may produce ankylosis of the joints, and slight 
trauma may result in fracture. Imjuries and luxations of the laryn- 
geal articulations may lead to stenosis, and the latter may be caused 
also by foreign bodies. Compression of the larynx and trachea by 
enlarged thyroid, tumor of the esophagus, and aortic aneurism may 
oceur, and a “* sabre-sheath ’’ deformity result. 


C. DISEASES OF THE BRONCHI. 


Lesions of the small bronchi are so elosely eonnected with those of 
the lung that they will be treated together. Remaining diseases of 
the bronchi do not need extended mention. Inflammation and tuber- 
_ eulosis are practically the same as similar affeetions of the trachea. 
 Acute catarrhal bronchitis follows causes like those mentioned for 
laryngitis. The mucosa is swollen and red and covered with muco- 
serous or purulent exudate, in which mucous corpuseles and degener- 
ated epithelia are found. When the secretion is copious the case is 
ealled blennorrhea. 

Inflammation in the finest divisions of the bronchi is called eapillary 
bronchitis. It oceurs primarily or with general diseases, especially 
acute exanthemata, and is of importance because of the relation of 
these bronchi to the parenchyma of the lung. (See Catarrhal Pneu- 
monia. ) 

Chronie catarrhal bronchitis follows the acute or is secondary to 
various lung diseases, especially emphysema and tubereulosis. In 
many cases it is associated with stasis and brown induration and 
chronie edema of the lung, with copious sputa (blennorrhea), The 
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mucosa affeeted is swollen, hyperplastie, and then atrophie, and the 
muscular eoat 18 thickened. Atrophy lessens the resistance of the 
bronchial wall and leads to dilatations and emphysema. 

The thiekened sputa may remain in the bronchi a lon& time, and 


undereo putrefaction from the access of saprophytes. This is called 





the bronchi in a case of croupous pne 


Large fibrinous coagulum from 


fetid bronchitis, and when a colleetion of sputa in a dilated bronchus 


thus decays it may be the starting point for gangrene of the lung. 


; R £ RER 
In eontrast to the trachea, eroupous inflammation of tb« mall 


bronchi is uncommon, but a eroupous inflammation may descend to 
the finer divisions of the tube, Pseudomembranes in the large bronchi 


u 4 x 1} « ‚y Be <r 
are common. Fibrinous exudates may form in the smaller during 


croupous pneumonia. 
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Croupous ER in the bronchi must be distinguished from the 
casts of the smaller bronchi, which are known as Curschmann’s spirals. 
With the latter oetahedral ‘* asthma erystals ’’ are common. 

Tuberculosis affeets the bronchi as the trachea, making flat, lenticular, 


and eonfluent ulcers. 





Curschmann’s spirals. a. Magnified 80 times. d. Magnified 300 times. (After LEYDEN.) 


Bronchiectasis. Dilatations of the bronchi may be either circum- 
seribed or diffuse. At times they are vicarious when a part of the 
lung is unable to functionate and the rest takes on its function. The 
entire inspiratory pressure then acts upon certain branches of the 
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bronchi, and their walls, especially if diseased, yield more or less. 
This is seen in small bronchi in atelectatie parts of the lung, when the 
air pressure acts only on the bronchial wall. Diffieult breathing and 
increased expiratory pressure, as in emphysema, may also cause bron- 
chiectasis. According as such influences are exerted on a larger or 
smaller portion of the lung, the dilatation is eircumseribed, or diffuse 
and uniform. Circumscribed saceulated bronchiectasis follows indura- 
ting and contracting lesions, as in chronie phthisis and collapse, 
because of the traction on the bronchial wall, especially when the lung 
is adherent to the thoracie wall so that the force works from a fixed 


FıG. 197. 





Asthma crystals from sputum. (KAATZER.) 


point. The largest dilatations are called bronchieetatie caverns, and 
in them putrefaction of seeretions may lead to putrid bronchitis, 
pulmonary gangrene, and tubereulosis. Such cavities are distinguished 
from tubereular cavities ‚by the fact that they are lined with mucous 
membrane. 


Appendix. Thyroid and Thymus. 


As a congenital malformation the isthmus of the thyroid or a lobe 
may be lacking, or, on the other hand, the isthmus may be large 
enough to form a middle lobe reaching up over the larynx, and making 
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tracheotomy diffieult. The gland as a whole may be large, and acces- 
sory glands are found. 

Hyperemia may enlarge the gland for a short period, making a 
transitory struma. 

Inflammation in the gland is unusual. Purulent thyroiditis may 
follow trauma with wound infeetion or extension of the inflammation 
from near-by processes, as in diphtheria, or arise by metastasis in 
endocarditis and pyemia. 

The most important lesion in the thyroid is hyperplasia, of many 
kinds, and all grouped under the name struma. It may be con- 
genital or acquired, and attacks the whole gland or a part of it; in 
the latter case there are various nodules through it. Nothing is cer- 


FıG. 198, 





Colloid struma. c. Colloid masses within the widened acini, X 40. 


tainly known as to the cause of struma except that it is endemie in 
many places. It oceurs frequently with eretinism and idioey. 

The varieties of struma are as follows: 

1. Struma parenehymatosa—simple hyperplasia affeeting the whole 
gland or as nodules. 

2. Struma colloides, or gelatinosa, in which the acini contain large 
quantities of colloid material and are distended by it. 

3. Struma eystica, in which the walls of acini break down and large 
cavities form, which may contain clear or gelatinous or hemorrhagie 
fluid. 

4. Struma fibrosa, in which there is hyperplasia of the fibrous 
tissue and atrophy of the glandular. 

AU these forms may be combined. Caleification of the stroma 
gives a form called struma ossea,; dilatation of the vessels makes 
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struma vasculosa, which has other names, according to the vessel, as 
struma aneurismatica and struma varicosa. 

True tumors occur, as adenoma, sarcoma, carcinoma, fibroma, and 
various combinations of these. 

The thymus, according to the newest views, is an organ of epithe- 
lial origin, which later beeomes transformed into one of Iymphoid 
character. The concentrically marked Hassal’s bodies found in the 
gland are probably remains of the original epithelium. After puberty 
the. thymus gradually atrophies. 

The pathology of the thymus is but little understood. Abscess 
may oceur in it (Dubois’ abscess) in syphilitie newborn children as 
peeuliar pus-like masses; they may oceur in other cases also, At 
times these foci appear to be only very rapid cadaverie softening, 
which here and there assumes a purulent look; and in other cases 
there is a growth of Iymphoid tissue into the remains of epithelial 
tissue or an actual accumulation of pus. With umbilical phlebitis 
and pyemia abscess of the gland may follow. 

In many cases of leukemia and pseudoleukemia the thymus becomes 
large. Gumma and tuberele have been observed in it. In death 
from phosphorus poisoning and after asphyxia relatively large bleeding 
may oceur in the thymus. 

Sarcoma and Iymphosarcoma and endothelioma are the commoner 
tumors of the gland, and perhaps some of the diffuse sarcomas of the 
mediastinum take their origin here. Dermoid ceysts have also been 
found in it. In some of the tumors starting from the gland Hassal’s 
bodies oceur. 


D. DISEASES OF THE LUNGS. 


The lungs consist of numerous subdivisions (lobules) separated by 
septa, and into each a small division of the bronchus leads. On the 
finest branches of the bronchiole there are lateral saes, called alveoli, 
and the tube is here called a respiratory bronchiole. This widens to 
a pyriform cavity, on the walls of which there are alveoli, the whole 
called an infundibulum ; while the portion of the bronchiole leading 
into this infundibulum—like the stem of the pear—is called the 
alveolar passage. 

In a section of the normal lung (Fig. 199) we therefore see these 
various parts. The septa are fibrous. The wall of the infundibulum 
is made of homogeneous conneetive tissue in which there are elastie 
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e Section of Normal Lung. 


4. Lobule, bounded by the pleura, P, and the septum, S; in the latter are lumina of bronchi 
and vessels. B, Bronchiole. G. Vessels in lobule, r, rı. Respiratory bronchiole. i-i,. Infundi- 
bula with alveoli. = 25. (Orcein stain.) 
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fibres, especially eolleeted about the entrance into the infundibulum, 
The bronehioles carry eylindrieal epithelium ; the infundibula and their 
alveoli are entirely eovered with flat epithelia. 'T’wo varieties of flat 
cells are found— small, nucleated forms, and larger cells without nuclei. 
Within the lobules the Iymph vessels begin, which enlarge as they run 
in the septa by the side of bronchi and vessels. 

Malformation of the lungs is unusual. The commonest is variation 
in the lobes, as two for the right or three for the left lung. Dermoid 
eysts sometimes occur. 


Changes in the Content of Air. 


When the whole lung or a portion of it is deprived of its air the 
condition is called collapse, or atelectasis. Fetal atelectasis is a physio- 
logical state during intra-uterine life, for the supply of O and the 
removal of CO, are not provided through the Jungs. With the first 
inspiration of the newborn the old order ceases, but if this is prevented 
by colleetions of mucus in the air passages or lack of stimulation to 
the respiratory centre the lung remains collapsed. It is then dark 
bluish red, of the consisteney of flesh, and fills but a small part of the 
thorax. In water it sinks immediately. Partial fetal atelectasis 
oeeurs when only some of the lobules receive air after birth. The 
collapsed portions make bluish spots throughout the parenchyma, and 
are sunken below the surface. Acquired atelectasis is of three main 
varieties: ö 

1. By Compression. When the available space within the pleural 
eavity is lessened by large quantities of fluid, tumors, hypertrophy of 
the heart, or any pressure on the lung directly, the air may be driven 
from the organ. It looks then like the fetal undilated lung except 
that it contains less blood, for the bloodvessels have also suffered from 
the pressure. Part or the.whole of the organ is tough, small, and 
without the usual erepitation on pressure or ineision. 

2. By Collapse. After catarrhal and other inflammations of the 
bronchi, in the course of which seeretion lies for a long time within 
them, they may be impermeable for the air. If this condition persists 
for a time the air in the lobules corresponding may be gradually 
absorbed, and the tissue may collapse from its elastieity. According 
to the size of the bronchus oceluded the atelectatie part of the lung varies 
in extent. As there is no pressure on the part it is dark red and livid. 

3. Marantic Atelectasis. With imperfeet respiration and weak- 
ness of the heart this form may arise. When the respiratory intake 
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does not suffice to dilate all parts of the lung, the lowest and most 
posterior portions gradually collapse. As the heart is weak, a hypo- 
static congestion occurs in the same portions of the lung. The air 
may be nearly but not entirely lost from the part, it is full of blood 
and usually edematous, and dark in color. 

A collapsed portion of the lung after a time may undergo indura- 
tion, splenization, and bronchiectatie changes. 

A lung recently collapsed is still capable of being reinflated, in life 
and also at the autopsy ; but after a time the alveolar walls become 
adherent, there is a proliferation of fibrous tissue in the part, the 
epithelium is lost, and the part becomes tough, pale, pigmented with 
blood and anthraeotie pigment, and wholly airless. To this condition 
the name induration is given. 

Splenization occurs when edema affeets the collapsed part, so that 
it swells and has a peeuliar dark-red color and resembles the spleen. 
This may occur in the marantie form or also with hypostatie conges- 
tion. 

In the bronchi which lead from the ateleetatie region there fre- 
quently develop bronchiectasix, because they support the entire 
pressure of the air in the part. Such dilatations occur also in the 
fetal form. 

Emphysema is exactly the opposite condition from ateleetasis, the 
alveoli being abnormally inflated and dilated. This may occur in a 
short time from forced inspiration—a condition called acute vesicular 
emphysema—and as a partial affeetion of the lung it oceurs when a . 
large region of the organ is suddenly put out of function. 

C'hronie emphysema is accompanied by more or less atrophy of the 
lung tissue. In chronie bronchitis, if the secretion is viscid and 
eopious it hinders respiration and expectoration, and the efforts at 
coughing increase the expiratory pressure, so that the infundibula 
dilate to large vesieles, which may be visible in the gross. Because 
of this stretehing the alveolar septa are shortened, the alveoli flattened, 
the septa then atrophy, and only a few low prominences on the wall 
suggest their former sites. In higher degrees of emphysema the 
infundibular walls disappear, so that neighboring ones join, and large 
cavities result. Such eontinued rarefaction of the lung tissue produces 
emphysema bullosum. 

These changes make the volume of the organ large, and it is inflated 
and lessened in actual amount of tissue. - It is soft, and on section is 
far more erepitant than normally, Pressure of the finger leaves a 
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u Emphysema ofthe Lung. 


Infundibula dilated, alveoli flat- 


tened, lung tissue rarefied by atrophy.of many spots. x 28. 
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Brown Induration ofthe Lung. 


Septa thickened, strongly dilated capillaries in them, c, projeeting into the lumen ofthe alveoli, 
b, k. Cells in the latter containing pigment from blood and from dust ;these cells are partly epithe- 
lial, partly leucocytes. x 360 (Carmine stain.) 
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dimple in thie Jung because of the loss of elastieity. With the atrophy 
of septa there is a loss of bloodvessels which run in them, so that 
the lung is pale and anemie, of a leaden gray eolor, and very dry on 
seetion. Desquamation and fatty changes in the alveolar epithelia are 
common. Such a condition throughout the whole lung is called 
general substantive emphysema. 

The destruction of the bloodvessels causes an increase in the work 
of the right ventriele, and hence hypertrophy of its wall. 

As an idiopathie eondition some degree of emphysema is common 
in old age, and is called senile emphysema. It affeets the whole lung, 
and is doubtless due to atrophie changes in the organ. 

Partial chronie emphysema occurs as a vicarious change in parts 
which assume the work of diseased tissue. It is often seen along the 
edges of the Jungs. This is called conseeutive, collateral, or vicarious 
emphysema. 

In the varieties so far deseribed the air is in the alveoli of the lung, 
and hence all these kinds are grouped as alveolar emphysema. An 
interstitial form exists when the air is found in the septa and inter- 
lobular tissue from bursting of alveoli. It appears then as bubbles in 
rows under the pleura, arranged in a meshwork along the septa. 
This may be post-mortem, due to putrefactive gases. 

Disorders of Circulation. Anemia of the lung is chiefly a part of 
general anemia or oecurs locally from pressure or ocelusion of vessels. 

Brown induration is a name given to the effeet of chronie stasis, for 
instance, from obstacles to the flow of blood into the left auricle. 
Usually there is a defeet in the valves of the left side of the heart or 
else general cardiac weakness. The distention of the capillaries, which 
in the lung is accompanied by a tortuous eondition, diminishes the 
lumina of the alveoli, for the capillary eetasis projeets strongly into 
them. A constant change is the deposit of quantities of brown pig- 
ment, due to the numerous small hemorrhages in the alveoli and inter- 
stices of the lung. This pigment gives the organ a charaeteristie 
brown color, even though it be anemic. The eoloring-matter lies as 
free granules in the alveoli or is enclosed in cells, and these cells are 
so eonstantly found in such conditions that they have received the 
name of heart-disease cells. Wandering cells and red blood cells are 
commonly found, and usually free desquamation of epithelia with the 
chronie eatarrh which is found with the stasis; the latter cells are dis- 
tinguished from the wandering cells by the larger body and large, 
light nucleus. 

21 
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With the thickening of veins and capillaries the fibrous stroma 
suffers a hyperplasia similar to the eyanotie induration of other organs. 
A chronie edema is often associated with these lesions, and then the 
lung is of a peculiar tough and swollen appearance. 

Pulmonary edema is a very frequent condition, which may be found 
in varying eircumstances. Because of the transudation of fluid the 
organ is imperfeetly aerated, and on section a slight pressure squeezes 
out a copious grayish-yellow fluid. The bronchi, large and small, 
and the interstices of the lung, are filled with it; hence the lung is 
heavy, voluminous, inelastic, and doughy, i 

The importance of the condition is dependent upon the cause and 
other considerations. Some of the cases are due to stasis, developed 
as the result of cardiac weakness, so that the negative air pressure in 
the alveoli collects the blood in their capillaries. This blood is greater 
in amount than the left side of the heart can receive, and it is imper- 
fectly emptied by it. A combination of hyperemia and edema begins, 
therefore, in the dependent portions of the lung. With some cases 
there is probably an early paralysis of the left ventricle, while the right 
continues strongly contracting, When the main air passages are 
closed, as by edema of the glottis, the chief element in the production 
of edema is forced inspiration, by which the negative pressure in the 
alveoli causes the blood to colleet in the capillaries. Pulmonary 
edema is often developed shortly before death or during the agony. 
In the cadaver a serous condition of the lung may develop, but it 
differs from the edema described in not being foamy ; the fluid is quite 
free from air. Other forms of edema occur about foci of inflammation, 
and are certainly developed before death, and with lesions of the brain 
it may oceur in some unexplained way. 

Hemorrhages may occur in the lung in certain diatheses or with 
stasis, but these are usually small. Larger hemorrhagie infarets may 
be due to ocelusion of a vessel by thrombosis, or embolism, or to vas- 
cular erosion. Emboli and thrombi commonly do not cause infarets, 
because of the free anastomoses between the capillaries and the bron- 
chial and pulmonary arteries. In conditions leading to brown indura- _ 
tion infarets are fairly common where the pressure in veins and 
capillaries is raised, so that a return flow may oceur after an artery is 
oeeluded and also where the vessels are disposed to bleed, as is evident 
from the quantities of pigment present. Hemorrhagie infarets are of 
the size of a hazelnut or larger, wedge-shaped or irregular, and usually 
the embolus is found in the part farthest from the pleura. On the 
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surface of the lung they appear as slightly prominent, firm, dark-red 
areas; on section the color is the same, they are wholly non-aerated, 
sharply marked off, and from the surface much blood can be seraped. 

The eommonest cause of pulmonary infarets is marantie thrombosis 
in the right side of the heart, from which large pieces are at times 
broken off and carried as emboli into the lung. The thrombus from 
which the emboli come is found between the papillary muscles on the 
right side. An embolus may come also from any part of the venous 
system, It usually lodges at the bifurcation ef a vessel, in what 










4 becomes the apex of the infaret, and part may project into each branch, 
the embolus riding on the angle between. The further changes in the 
infaret have already been treated (p. 96 ff). 
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FiG. 202. 





; 5: Hemorrhagie infaret of the lung. a. Infarcted area, the alveoli filled with blood; all nuclei 
have lost their staining power. b. Septum. c. Adjoining part of lung, in which the alveoli con- 
tain some blood, but the cells are not necrotie., X 40, 


In other cases the infaret is due to rupture of vessels in the lung 
_ from increased pressure, or with ulcerating_ processes, as in tubereulous 
cavities, or with wounds of the lung, as when the sharp end of a 
broken rib penetrates it; and at times bleeding of the lung occurs with 
cerebral hemorrhage. When bleeding oceurs in the bronchi the blood 
may easily be drawn deeper into the lung by inspiration. Small 
 hemorrhagie foci appear scattered through the organ, though actual 
pulmonary hemorrhage has not oceurred. 
A special form of embolism is caused in the lung by transport of 
fat into its vessels, as happens often after fracture of the bones, and 
Jess frequently with contusions of the subeutaneous fatty tissues. 
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Slight degrees of the lesion are common and unimportant. With 
large amounts of fat pulmonary edema and death may be the result. 
Microscopically the fat is found in the capillaries. 

Embolism of air in the vessels of the lungs oceurs with similar 
conditions in the right side of the heart. 


Inflammation. 


1. Fibrinous (croupous or lobar) Pneumonia. With inflammation 
of the actual parenchyma of the lung there is an exudate within the 
infundibula and alveol. This condition is called hepatization—a 
tern which refers to the resemblance of the solidified lung to liver 
tissue in the gross. In the form of pneumonia called fibrinous or 
croupous this hepatization is distributed over large sections of the 
organ, as an entire lung or one of its lobes, in a more or less uniform 
manner ; hence it is spoken of as lobar hepatization, and its consisteney 
is firm, depending on the nature of the exudate. 

Three stages are usually distinguished in the course of such a pneu- 
monia—those of congestion, red hepatization, and gray hepatization or 
resolution. In the first there is a severe inflammatory congestion, 
with marked edema, and the lung is large and contains less air. 

In the red stage the characteristie exudate is formed in the air 
spaces. This is fibrinous and coagulates, with the formation of count- 
less reticular threads through it. The alveolar epithelia suffer necrosis 
and a hyaline change, and are desquamated, singly or in groups, as 
pseudomembranous layers.. In the exudate there are large numbers 
of leucoeytes and red cells. These cells are entangled in the solid 
exudate, and with it form casts of the air spaces in which they lie, so 
that the section has a typical granular appearance, and from it the 
fibrinous plugs may be scraped away by the knife. Examined with a 
low power these plugs have a lobulated form corresponding to the 
infundibula and their alveoli. Since the air spaces are completely 
filled in this way the lung is wholly unaerated; and when the pleura 
is opened the organ cannot eollapse, as it usually does. It is volumi- | 
nous, distended, firm, and friable, and on section of a dark brownish 
red in which the grayish plugs are noticeable. 

More careful mieroseopie examination shows that the hepatization 
is not so uniform as it appears in the gross. In the central parts of 
the lobule the exudate is more ceellular, and there are groups of cocei; 
in the peripheral alveoli there is more fibrin. These conditions depend 
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upon infeetion through the bronchi, for parts of the alveoli nearest 
the bronchiole are most severely affected. 

The red stage lasts, on an average, from one to three days, and 
then the gray stage begins, and with it the decline of the process. 
Resolution eonsists in the conversion of the exudate to a soft, and 
later fluid, mass of fat granules and detritus, which is either absorbed 
or expeetorated, while the alveolar epithelia are regenerated. In the 
alveoli the leucoeytes are increased. The cut surface has a grayer 
color, and as the capillaries of the hepatized portion are bloodless the 
anemia adds to the lighter tint. The granular look of the section is 
lost as the plugs soften, the alveoli become freed and again receive 





Croupous pneumonia. Three alveoli filled with fibrinous exudate disposed in a meshwork, /, in 
which are the cells of the exudate, e,!. a. Alveolar septum with eapillaries, e. x 250. 


air, and their epithelium is renewed, so that a normal condition is 
attained. 

It is probable that resolution may oceur during the first stage with- 
out the lung passing through the gray hepatization. 

Death usually oecurs on the sixth to the eighth day, during the 
ehange from red to gray, and is due to the gravity of the infeetion, 
insuffieieney of the lung from the amount involved, to complications 
as pericarditis and meningitis, and especially to cardiac weakness. 
A very important element in a fatal case is the oligemia resulting from 
the eopious exudation from the blood, and this may be the direet cause 
of the cardiac failure and the edema of non-hepatized lung. Other 
results of the disease are suppuration, earnifieation and gangrene, 
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Carnification oecurs when the exudate becomes organized, like a 
thrombus. When the exudate is not removed by expectoration and 
resorption, a fibrous hyperplasia may start in the septa, and partieu- 
larly about the peribronchial conneetive tissue, and the latter pushes 
the bronchial epithelium before it into the lumen. It also follows the 
course of the bronchi to the infundibula, renders the exudate vascular, 
and replaces it with young connective tissue. The bronchial epithe- 
lium is lost, the fibrous growth passes from alveolus to alveolus, and 
at last the section affected is converted into lobules filled with granu- 
lation tissue. From the alveolar septa a similar process aids in the 
vascularization of the exudate. In the gross the lung is then red, 
tough, and like muscle, and hence the name carnification is employed. 
The new cellular fibrous tissue becomes poorer in cells, and contracts, 
and the end of the process is complete induration and usually pigmen- 
tation of the part. 

Certain cases of fibrinous pneumonia vary from the type as dis- 
cussed, especially in children and the aged. In the child the inflam- 
matory process may be distributed over scattered lobules and not 
uniformly through a lobe, so that the gross appearance resembles that 
of catarrhal pneumonia. The distinction from the latter is made by 
the firmer hepatization, the complete absence of air, and the granular 
surface, and mieroscopically by the coagulated exudate. Another 
variation is due to very scanty exudate, as is common in old age. 
The eut surface then presents a diffuse, more yielding hepatization, the 
part is moist, and its air is not wholly’absent. This form is common 
in influenza. 

In most cases eroupous pneumonia begins in the lower lobe and pro- 
gresses upward, and more often on the right side than on the left. It 
may pass from one lung to the other. Almost always there is a com- 
plieating serous or fibrinous pleuritis, and this may be purulent. 
Catarrhal and fibrinous inflammation of the large bronchi is usual. 
Fibrinous pericarditis may oceur. 

Whether all cases of the disease are due to a single miero-organism 
has not been proved, but the typical elinieal and anatomical nature 
of the disease and the almost constant presence of the Fränkel- 
Weichselbaum diploeoecus suggest this belief, and this baeterium is 
generally accepted as the speeifie cause. 

2. Capillary Bronchitis and Catarrhal Pneumonia. When 
catarrhal inflammation involves the finest divisions of the bronchi it 
is called bronchiolitis eatarrhalis, or capillary bronchitis. The swell- 
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ing, infiltration of the bronchial wall, and increased seeretion are 
similar to the same features in larger bronchi when inflamed. _ Press- 
ure on the eut surface of the lung causes the protrusion of seattered 
drops of turbid mucous or purulent fluid from the eross-seetions of the 
bronchioles.,. The exudate may close the tubes affeeted, and the 
ateleetatie parts corresponding appear as slightly sunken bluish areas 
in which the eonsistence is firmer than normal, and there is no air. 
Vesieular and interstitial emphysema may be associated with this 
eondition. 


Fig, 204. 





Catarrhal pneumonia. In the lumen of the alveolus there are desquamated epithelia as large 
<ells with a light nucleus; and leucocytes, small cells with dark and in places polymorphous 
nuclei. Hardening methods have caused a granular precipitate in the albuminous exudate. 
x 250. 

In many cases the bronchiolitis passes directly to the lung paren- 
chyma, and the result is a catarrhal pneumonia. In this way areas 
whieh eorrespond to the divisions of a lobular bronchiole are funetion- 
less, firmer than ateleetatie lung, and red and hyperemie. Hence 
the other name sometimes employed for this eondition is lobular pneu- 
monia. The exudate eonsists of albuminous fluid, desquamated and 
fatty epithelial cells, and few or many leucoeytes. Fibrin may be 
found in it, but it is not so copious as to form plugs and casts of the 
alveoli. Aspiration from the bronchi may introduce mueus into the 
alveoli also. The red eolor soon turns to grayish red or yellow, 
because of the fatty changes which begin in the central parts of the 
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exudate. From the cut surface a turbid yellowish Auid may be 
scraped. The hepatized portions differ from the eroupous lesion in 
being less firm and having a smooth surface because of the absence of 
plugs in the alveoli. 

Together with the hepatized parts there are always atelectatie sec- 
tions, from ocelusion of bronchioles, and these are distinguished by 
their dark eyanotie color, and their slight depression below the surface. 
In such eollapsed portions other causes of inflammation develop, and 
thus they may become hard and voluminous in subsequent pneumonia. 

The variation in color between the fatty and paler parts of the 
diseased lung, and the hyperemie margins about these, with foci of 
recent inflammation between and dark ateleetatic spots, is described as 
marbled. 

The more numerous the affected lobules are, the more neighboring 
lobules are infected through their bronchioles, and thus large parts of 
the lung may be inflamed, so that a lobar rather than a lobular distri- 
bution of the lesion oceurs. Circumseribed or general pleurisy may 
accompany the lesion, and the pleural exudate may be large. 

The usual result of catarrhal pneumonia is resolution by fatty 
degeneration, and expectoration or resorption of the exudate. When 
the respiration is weak, or the exudate is not removed, or becomes 
itself chronie, an indurative process is apt to develop in the septa, as 
has already been discussed. Bronchieectasis and emphysema, both 
vicarious and interstitial, are also noted, and the pneumonic process 
may be the starting point for suppuration, gangrene, and tubereular 
lesions. 

Capillary bronchitis and lobular pneumonia may oceur primarily or 
in the course of another disease, and most commonly they accompany 
exanthemata in childhood, as measles, scarlet fever, and diphtheria. 
At both extremes of life there is a great disposition to catarrhal dis- 
eases of the lungs, especially in chronie forms. The cause of the 
catarrhal variety of pneumonia is probably not always the same, 
Pneumoeoeei (Fränkel), diplococei of pneumonia (Friedländer), 
staphylococei, and streptococei have been found in the lesions, and 
the disease oceurs with influenza. A chronie form is common with 
pneumoconiosis, and in the course of tubereulosis of the lungs. 
Diffuse catarrhal inflammations follow hypostatic and marantie con- 
gestion and splenization. When the dependent parts of the lungs are 
filled with blood and there is an exudate in the alveoli with desquama- 
tion of the epithelium, the process is called a hypostatic pneumonia. 





FIG. 205. 





Catarrhal Pneumonia, with Atelectasis and Induration. 


PB. Pleura. 8, &. Thickened septa. g. Vessel. b. Bronchi. k. Places with exudate in the alveoli 
‘a, a, 0, Collapsed parts, Orcein stain. x 50. 
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The hepatization is not complete, the eut surface is dark or grayish 
red, smooth, and much softer than in eroupous pneumonia. 

3. Purulent pneumonia begins with the formation of an exudate 
which is at first eatarrhal or fibrinous, but at the same time rich in 
cells, and which later becomes purulent, and the tissue at the same 
time is destroyed. "The causes of the suppuration may enter the lung 
in three ways: by the bronchi, the bloodvessels, or the Iymphaties 
from adjacent foci. 

(a) Through the bronchi a suppurative pneumonia may begin by 
the entrance of foreign bodies, as bits of food, stomach contents, pieces 
of eroupous membranes from the upper air passages, and tissue from 
neoplasms which are breaking down. This gives rise to aspiration 
_ pneumonia. When a patient is unconseious, or the mechanism of 
_ swallowing is disordered, such infection is easily produced, and after 
_seetion of the vagus it follows paralysis of the larynx. The lower 
_ lobes are the usual seat of the lesion, and the amount of material 
‚aspired determines whether it shall be diserete or in larger groups of 
lobules. At first the foci are grayish red and hyperemie, later on they 
melt into a purulent mass, and about them is a zone of hemorrhagie 
_ infiltration. They may empty into bronchi or the pleura, setting up 
empyema in the latter case. Asa rule, together with abscess cavities, 
there are freshly invaded lobules of a grayish-red color which some- 
what resemble eroupous pneumonia. The pyogenie organisms are 
staphyloeocei and streptococei which enter the lung with the foreign 
‚body, and if putrefaetive organisms also are included in it gangrene of 
the lung may arise. 

A lung which is already the seat of inflammation may become infected 
with pyogenie organisms through the bronchi and become purulent, 
and this is seen often with stagnant bronchial secretion in chronie 
 eatarrh, with caseous tubereulous foci and about dilated bronchi. 

(b) Purulent pneumonia arises through the bloodvessels when septie 
emboli enter the lung from thrombi in purulent softening or vegetations 
in endocarditis ; the former may produce infarets which later break down. 

(e) The Iymphaties bring pus from adjacent organs, as carious 
vertebrie and ribs, and hepatie abscess, and in empyema a pleuro- 
genous form is described, though the cause of the suppuration may 
‚have come at first from the lung to the pleura. The suppuration 
follows chiefly the lines of the Iymphaties in the pulmonary septa, and 
from there attacks the parenchyma. It may follow the bronchi and 
involve them, produeing a purulent peribronchitis. 
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4. Productive (interstitial) Pneumonia. This process, already 
mentioned in connection with collapse, is at times a reparative and at 
times a progressive lesion, causing organization of exudates which 
cannot be removed or extending over more and more of the lung as a 
form of chronie pneumonia. 

The induration involves both the interstitial and the parenchymatous 
elements in the lungs. In the former it begins with the growth of a 
richly vascular granulation tissue which gradually beeomes eicatricial 
and converts the septa into thick bands of conneective tissue. In the 
parenchyma it ınay begin with a collapse and subsequent induration, 
or as an organization of retained exudate. The indurated parts of the 
lung are small, firm, non-aerated, scar-like, and usually of a slaty 
pigmentation. 

Emphysema and bronchieetasis are frequent consequences, and 
constant repetitions of catarrhal inflammations, to which the lung is 
particularly disposed, produce new atelectasis and induration until the 
entire lung may be eirrhotie. 

Processes of this variety are common with prolonged inhalation 
of dust—pneumoconiosis. Small quantities of dust are taken into 
the lungs by everybody, and in general are without serious effect. 
Large amounts of dust may be caught in the air passages and never 
deposited in the lung itself, or portions of the foreign material may be 
taken up by Iymph vessels and deposited in the nodes at the hilum of 
the organ, and, as a rule, these nodes are deeply pigmented in the 
adult. Alveolar epithelium and white blood cells take up partieles of 
dust, and thus it may be expectorated or laid away in the Iymphoid 
tissues. Certain kinds of dust, as caleium earbonate, may be dissolved 
in the Iymph, and thus are without effeet. When large quantities 
of dust are breathed in for long periods chronie catarrhal bronchitis 
and chronie eatarrhal pneumonia result, the pigment is found in 
the strongly thiekened fibrous portions of the lung, and the whole 
organ is subdivided by a retieular fibrous hyperplasia reaching to 
the pleura, where the limits of the lobules are clearly marked out. 
Ateleetasis, induration, interstitial pneumonia, emphysema, and dila- 
tation of the bronchi are often associated with the condition. Healing 
is peculiarly diffieult in such a lesion, because the chronie irritation of 
the dust continually disposes the organ to new catarrhal inflammations. 
Tubereulosis is a very frequent complieation, but the variety of dust 
inhaled seems to play a part, for phthisis is more common with stone- 


eutters than in simple anthracotie lungs. 
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Diseases of this variety are usually eonneeted with oceupations in 
“which air eontaminated with various finely divided materials is breathed 
for long periods. Anthracosis, or pigmentation with coal-dust, is 
common to all dwellers in cities, less frequently found in those who 
live in the country, and of all dust, that from coal seems least 
_ harmful. In the lung the septa and certain tough nodules are black 
from the coal, the bronchial nodes are black, but the parenchyma of 
the lung is but little colored. It appears as if larger quantities of 
 eoal-dust were inhaled when other kinds of dust, more irritating to 
the organ, are taken in at the same time, and we eonelude that a lung 








_ Induration of the lung from lime-dust; chalicosis, p. -Pleura. a a Fibrous nodules below 
pleura ; similar nodules occur in the lung, and about the vessel, g. i. Thickened septa. x 30. 
with but little anthracotie pigment has inhaled but little other dust. 
The most severe grade of anthraeosis is found in coal-miners’ Jungs, 
workers in powder factories, chimney-sweepers, and those who use 
_ graphite in trades. Tubereulosis affeets about 13 per cent. of all 
anthracotie Jungs. 
Workers in dust from stone, glass, and pottery have chalicosis of 
the lung. In the fibrous septa and on the pleura small nodules form, 
of tough eonsistence and grayish-white color, about the size of a small 
seed, and these are full of small grains of dust. Anthracosis is always 
present, and the eoal-dust may be disposed in margins about the other 
nodules. Tubereulosis oceurs in 8 to 16 per cent. 





332 SPECIAL PATHOLOGY. 


Siderosis is the deposit of iron in the tissues of those who work in 
it, as filemakers, smiths, and locksmiths. Those who sharpen iron 
or steel by grinding have a mixture of stone-dust and iron particles. 
The color of the iron lung depends upon the chemical compound 
present ; red oxide gives a red lung, black oxide and phosphate of irona ° 
black lung. The induration is diffuse and not nodular, and the ° 
disposition to tubereulosis is marked, about 62 per cent. of cases 
showing such lesions. The lung may contain 1.45 per cent. of iron. 
Workers in copper and other metals, and inorganic material, as 
feathers, cotton, tobacco, ete., have other forms of the disease. | 


Infectious Granulomata. j 
Tuberculosis.. Two chief forms of pulmonary tubereulosis are 
recognized. In the acute form large numbers of bacilli enter the lung ; 
in a short time and produce many disseminated nodules; for this the 
names hematogenous, or acute miliary, or acute disseminated tubereu- 
losis, are employed. In the other form there is a much slower spread 
of the disease by bronchi and Iymphaties, and larger and smaller foci 
develop of various characters; this is called chronie pulmonary 
tubereulosis. 
I. Acute Miliary Tubereulosis. Infection of the lung by many 
tuberele baeilli through the bloodvessels may proceed from lesions 
elsewhere which up to that time had 
been löcalized, and may be either di- 
rect or indireet. In the former a 
softening focus breaks into a vein, in 
the latter a large Iymph channel is | 
entered by bacilli, and from here they 
pass to the blood and to various or- 
gans. In both cases countless tuber- 
eles develop, especially in the lungs, 
of the size of a millet seed or a little 
larger, and the lung lesion is but part 
of a general infeetion which celinically f 
is of short eourse and fatal. 
a ee nit The single nodules lie in the 
fibrous tissue about vessels, bronchi, 
and lobules, as well as under the pleura, and in the parenchyma of the 
lung. Those in the fibrous tissue correspond to tubercles in any 
organ. Those in the parenchyma are evidently due to eireumseribed 


Fig. 207. 
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‚cell proliferation, or resemble the results of exudative inflammation, 
and others are made up of both pneumonie and proliferative produets. 
In all, giant cells and caseous degeneration are common, 

On the cut surface the tubereular foci are prominent gray nodules, 
"as numerous in the lower as the upper lobes, and between them 
“the lung tissue is unchanged, or slightly hyperemie and edematous. 

About the larger tubereles there may be a rim of congestion and exu- 
‚ dation into adjacent alveoli. As the nodules begin to be caseous they 
‚appear as yellow centres with gray margins. 
TI. Chronie Tuberculosis of the Lungs. In adults the chronie forms 
‚of pulmonary tubereulosis are usually referable to inhalation of baeilli, 
and the lesion is most often begun in the apex of the right lung. 
This local disposition is, perhaps, to be explained by the smaller exeur- 
sion of this part in breathing, and hence its imperfeet ventilation, and 
‚also by a relative anemia because of its high position. In many cases, 

especially in children, the first lesions are found in the bronchial nodes. 

The anatomical appearances are manifold and hard to understand, 
"because tubereulosis produces various changes on the various elements 
of the organs, because complicating and resulting lesions accompany 
the tubereular, because both old and recent lesions oceur together, and 
lastly, because tubereulosis may cause either eireumseribed or diffuse 
proliferation or exudative inflammation. The nodules oceurring in 
‚the course of a chronie pulmonary tubereulosis are not all strietly 
tubereular, but in part due to simple inflammation, though they may 
‚afterward undergo caseation. The earliest stages are not often avail- 
‚able for study, and hence the deseription must refer to lesions already 
 somewhat advanced. 

- I. Tubercular Bronchopneumonia. Small tubereles form on the 
nest end branches of bronchi, singly or in series, and follow the 
 bronchus proximally, remaining sharply defined or invading the vieinity 
"as well, and then leading to resorption tubereles. (Figs. 209 to 211.) 
Ina Jung with chronie tubereulosis areas of recent eruption of 
"tubercles are found, as small round or elover-leaf deposits, about as 
large as a pin’s head, at first gray and later yellower and easeous. In 
eontrast to the general miliary infeetion these nodules are grouped 
about the final distributions of bronchi, like the erown of a tree about 
its branches. The tubereles may form in or about bronchioles whose 








walls and lumen can be seen by the unaided eye. "The commonest 
location is at that point of the bronchiole where it begins to be an 
alveolar passage. The parenchyma between the tubereles at first is 
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unchanged and contains air, unless the tubercles are so erowded that 
they are confluent and leave no lung tissue between them. In other 
cases the parenchyma is sunken, non-aerated, eollapsed, and pigmented. 





Nodular tuberculous bronchopneumonia. The grouped arrangement of the tubereles is evident, 
and in a there are nodules on two bronchioles which are divided Jongitudinally. Compare 
Fig. 211. 


While the first tubereular foci are seated upon the finer branches of 
the bronchi, later the process invades the bronchial wall as a caseous 
inflammation, and nodules thus form which may converge from neigh- 
boring branches and fuse, as can be recognized in sections that contain 


Fıs. 210. 





'Pubereulous bronchopneumonia, spreading superficially, with partial confluenee of the foci. - 
Natural size. In a, near the middle, transverse sections of caseous bronchi; above, a longi- 
tudinal section with the lumen irregularly widened by softening. In b many small cavities and 
bronchi with tubercles on the inner wall. 


the air passages in longitudinal division. Cut transversely the tuber- 
eular areas appear as rings surrounding a lumen filled with caseous 
material, the former being the wall of the bronchus and the latter its 
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Broncehopneumonia, more Highly Magnified. 


4A. Alveolar passage filled with exudate which is caseous; the alveoli contain cellular ex- 
udate not yet caseous, B. Respiratory bronchiole, its elastie tissue-wall interrupted by exits 
of alveoli; caseous exudate in its lumen and about it a cellular exudate which is beeoming 
fibrous, the whole sharply limited from the rest of the lung. x 250. 


FIG, 215. 


FIG, 213, 





Caseous Bronchitis and 
Peribronchitis. 


The bronchial wall and the con- 
tained exudate are entirely caseous, 
and the parenchyma is infiltrated. 





Tubercle in Lung Tissue. 


Below to the lefta tuberele with two giant cells, to 
the right a caseous area; the elastic fibres are sepa- 
rated and pushed apart. About the focus the alveolar 
walls are thiekened. Orcein. x 50. 





DISEASES OF THE RESPIRATORY ORGANS. 335 

































cavity. These strands and rings are scattered through the groups of 
nodules or grouped by themselves. (Fig. 210.) 

The process thus deseribed is fitly termed bronchitis nodosa, the 
- nodules are bronchopneumonie and the changes in the bronchioles 
 eonstitute a caseous bronchitis. 

Even in the early stages the pneumonie patches vary in character, 
' being of different sizes, and either slightly prominent over the surface, 
or sunken, sharply limited, or fading into the surrounding tissue. 
= The margins may have a fibrous character, and the caseous bronchi 
may be surrounded with similar tissue, and converted into a fibrous 
" eord. The condition is partly a fibrous peribronchitis and partly a 
 fibrous bronchitis, and the latter may ocelude the lumen of the tube. 
In other cases, especially with rapid and malignant forms, the 
easeous foei spread laterally, and about them pneumonie consolidation 
sensues which itself becomes caseous later. The process follows the 
‘wall of the bronchus as a caseous peribronchitis, and also infects the 
"Iymphaties, which then present a series of tubereles in their course 
“whieh gradually fuse. 

In these larger and larger sections of the diseased lung, softening 
"sand degeneration oceur which lead to the formation of cavities, and 
'ithese subsequently may reach a very large size. But in general the 
"relation of the process to the small bronchi throughout the entire region 
«of their distribution stamps the process as an extended bronchial tuber- 
‚seulosis. Sputum carries the bacilli to the larger bronchi, and in their 
walls tubereles develop, not so much as a easeous bronchitis as in the 
form of scattered tubereles of mucous membrane. Section of such 
‚!bronchi displays the scattered tubercles and ulcers, and from these 
‚Nlesions the bacilli are carried in both directions, outward and by 
'saspiration deeper into new bronchi, and thus the disease spreads. 
| In some cases the lesions begin in the walls of large bronchi and 
"vextend distally to the smaller. 
 Mieroscopically the areas of bronchopneumonia are found at the 
‚beginning of the alveolar passages, in the alveoli or the ends of bron- 
'rehioles. The lumen is filled with cells, fibrin, and caseous exudate, 
“sand in the later stages the capillaries, the bronchial walls, and other 
X ttissue elements have been converted into structureless detritus. Only 
ithe elastie fibres remain for a time, as can be demonstrated by elearing 
@ithe section with potassium hydrate solution. Pigment may also 
‚remain in the focus and give it a dark color. 

"In many places about the tubereular nodule there is a wall of 
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granulation tissue with giant cells, and the proliferation may follow } 
the wall of the bronchus and eause marked thiekening, so that the 
focus seems to have processes into the tissue about it. The granula- 
tion tissue may become caseous or fibrous. 

The process of caseous bronchitis begins in the wall as a cellular 
infiltration, and in its lumen as a catarrhal or partly purulent inflam- 
mation, and the exudate becomes caseous. The wall of the bronchus 
is split into layers, and the whole is destroyed by the caseation. At 
the same time the adjoining parenchyma is attacked and softens, thus 
leading to cavities of varying size, | 













FıG. 214. 
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Fıg. 214. Caseous bronchitis, with fibrous peribronchitis, The wall of the brouchus is wholly 
caseous and surrounded by a ring of fibrous tissue, x 25. h 
FıG. 216. Interstitial, interlobular, and peribronchial tuberceulosis, near a cavity. Natural size. 


While the main process as described is going on, the Iymphaties of 
the lung become infected and small secondary resorption tubereles 
develop in the alveolar walls and the interlobular septa, and these may 
beeome grouped so that the gross appearance resembles the original 
"areas of bronchopneumonia. E 

Such resorption tubereles may be recognized with certainty only by 
the mieroseope. It is apparent that they have arisen not by exudation 
into a space which before eontained air, but as the result of a pre 
liferation in a septum between such spaces, into which the thickened 
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Interstitial Tuberculosis. 


Lines oftubereles along the course 


of bronchi in the fibrous tissue. 


x 23. 


Orcein. 
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Caseous Pneumonia, Cellular exudate in alveo 
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ce. Cavity. 


k. Caseous exudate. g. Vessel. 
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alveolar wall may bulge as a solid, round, or irregular nodule. 
Histologieally these tubereles resemble similar formations in other 
organs, with giant cells, usually in the middle, and about them epi- 
thelioid and small round cells. They are distinguished from the 
pneumonie portions in not having elastie fibres disposed as about 
alveoli, but where the elastie fibres remain they are pushed aside by 
the process. Caseous and fibrous changes occur in these foei as in the 
other. 

Such tubereles are developed when an infeetion remains for a long 
time confined to one spot or progresses very slowly. Many adjacent 
tubereles may fuse to a large conglomerate form, while the tissue about 
may become ateleetatic and indurated or encapsuled by a fibrous inflam- 
matory reaction. 

II. Interstitial Tuberculosis.. The eruption of tubereles in the 
interlobular, peribronchial, and perivascular connective tissue, 

The development of tubereles in the course of Iymphaties, as dis- 
eussed above, suggests another manner of distribution through the 
lung, namely, that in certain cases the beginnings of the process do not 
manifest themselves in the bronchial mucous membranes, nor in the 
walls of the bronchioles, but are found in the fibrous septa between 
the lobules and in the fibrous tissue about the vessels and the bronchi, 
and hence this variety is called interstitial tubereulosis of the lung. 
The Iymphaties begin in the alveoli, and from here, along their course, 
there may develop a series of tubereles with caseous centres which are 
eonnected by fibrous strands. This is called interstitial tuberculous 
Iymphangitis, or lymphangitis nodosa peribronchialis. In other cases 
the lines of Ilymphatie tubereles are arranged in a network through the 

lung and are specially marked on the surface, where they map out the 
limits of the lobules. 

Less frequently a bloodvessel is involved by the tubercular process, 
as when a caseous focus empties into it. If an artery is entered its 
entire distribution presents disseminated tubereles,. If a vein is 
involved the bacilli may enter the systemie eireulation and cause 
general miliary tubereulosis. These results are unusual, because of 
the proliferation of the intima in vessels lying within tubereulous lesions, 

III. Lobular Tuberculous Pneumonia. The parenchyma of the 
lung from the first is involved in a rapidly spreading pneumonie 
process without the formation of nodules— caseous pneumonia. 

The forms of tubereulosis so far deseribed occur as nodules, in 
groups and series, and may present a distinet relation to the bronehial 

22 
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system. Caseous pneumonia and colloid caseation are marked by 
diffuse, superficial extension through the actual parenchyma of n 
lung. 

Caseous pneumonia begins as a catarrhal process, or there is a 
fibrinous element, also, by the development of multiple sublobular or 
lobular foci of inflammation, which are at first of a peculiar grayish- 
red color and firm hepatization. Then they become dry, slightly 
granular, of a yellower color, and at last distinetly caseous, but the 
caseous portion may not be uniformly softened, certain small poiuke 
taking on the change, and then fusing. 

The distribution in the lung may be lobular, which is uncommon, 
or lobar. 

Mieroscopically the alveoli in the first stages are filled with cellular 
and fibrinous exudate, with which many proliferating and desquamating 


Fis. 218. Fis. 2%. 





Fig. 218.—Lobular caseous pneumonia, Septa as light lines separatiug infamed parenchyma 
(above to the right) from caseous (above to the left), 

Fıg. 220.—Tubereulous pneumonia, Two alveoliin which the epithelia, rich in plasma, are 
proliferating and form a thick layer on the wall, d. a. Desquamated epithelia in the lumen, 
c. Exudate, with round cells, x 2330. 


epithelial cells are mixed. The proliferation is elearly followed, for 


the wall of the alveolus presents a thick layer of young cells, rich in 
plasma. When the alveolus and its contents are entirely caseous only 
the elastie fibres may remain to be recognized. 

Where caseous pneumonia occeurs in large sections of the lung we 


have the most rapid form of tubereulosis (florid phthisis), and in it ° 


softening of the neerotie mass may produce large and small eavities. 
In other cases, together with a scanty bronchopneumonie or caseous 
forın, the lung takes on a peculiar soft, gelatinous, grayish-red or dirty 
gray appearance, with a smooth surface and complete absence of air. 
This lesion is more marked in the lower lobes and depends upon a 
saturation of the tissues with a colloid-serous fluid, and hence it is 
called eolloid hepatization. 
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Caseous Pneumonia. 


Respiratory bronchiole, and a, alveoli, both containing caseous matter; other alveoli contain 





fibro-cellular exudate not yet caseous. Orcein. x 200. 











Colloid Hepatization. 


Exudate in alveoli mainly serous, containing a granular precipitate due to hardening. 
: Orcein. x 50, 
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FIG. 224, 





Collapse and Induration about Small Nodular Tubereles. 


Kj-Aa. Large calcified mass. d-d,. Small caseous mass. b,b,. Vessels. e. Emphy- 
sematous alveoli. qa-as,. Atelectatic portions. Orcein, x 20. 
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Clinically the process causes a diffuse dulness on pereussion, but 
this may disappear. The peculiar hepatization is probably due less to 
the baecilli than to their toxins. 

— Mieroscopically the alveoli are filled with a serous or slightly fibrin- 
‘ous exudate, with relatively but little admixture of cells or desquama- 
‚tion of the epithelia. 


| 
| Secondary Changes—Indurative and Ulcerative Processes. 


Certain further changes remain for eonsideration, affecting both the 
diseased tissue and the lung between, either as associated or subsequent 
conditions. Where caseous bronchitis and fibrous changes have 

‚oceluded the bronchi a seetion of the lung may become collapsed and 
present the usual appearances, and this is very common in the course 
‚of pulmonary tubereulosis. Induration may follow, and hence such 














FIG. 223, 





"Tubereulous bronchopneumonia. Natural size. The lung between the nodules is dark, sunken, 
Y and indurated : to ihe left are cross-sections of two normal bronchi. 


lungs frequently present tough fibrous parts which are non-aerated, 
;grayish, or black in eolor from the pigment, and contain caseous 
masses of varying size. These indurated areas are common in the 
sapices of the lungs. 

Although a portion of- the lung is thus lost for funetional purposes, 
the fibrous tissue about the mass prevents further spread, and the 
eontinuation of the fibrosis is a reparative process which converts the 
module into an innocent scar. : 

"  Caseous masses are often caleified and the eontained baeilli destroyed, 
and thus a tubereular process may heal. Small areas of this kind are 
imong the commonest post-mortem findings in the apex of the lung. 
' The worst fate which can happen to caseous masses is liquefaetion, 
as is sometimes seen in smaller foci, but commonly in the larger. The 
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firm, dry mass becomes fluid by absorbing water and forms a thick 
yellow fluid or a more thin colleetion, which contains bits of caseous 
tissue and is held in a cavity. The smaller cavities oceur in the 
bronchitie and bronchopneumonie nodules, the larger form in entire 
lobules after they beeome caseous. In the wall of the cavity and the 
tissue adjoining the process goes on until an entire lobe may be exca- 
vated. The different tissues offer varying degrees of resistance to the 
process, the thiekened bronchi and vessels enduring it longest, and 
hence they are found as tough cords and projections erossing the cavity 
or on its side. 





” ” 3 
Wall oftuberculous cavity. c. Cavity. k. Caseous wall. c’, c”. Small fresh cavities by softening. 
°” t. Tubercles. db. Bronchi. g. Ves:els in new fibrous tissue. x 10. 


The vessels are usually long since oceluded by proliferation within 
them. If arroded before it is elosed a vessel bleeds into the cavity, | 
and if this communicates with a bronchus, hemoptysis results. The 
vascular stumps which projeet from the wall of the cavity may form 
small aneurisms, and the bleeding may come from these when they 
rupture. The wall is often covered with easeous material or shreds of 
neerotie tissue. After a time a bronchus is reached, as the caviby 
enlarges, and its contents are emptied with the sputa. The way is 
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then opened for further infeetion from outside, and thus suppurative or 
putrefactive changes may oceur in the wall of the cavity and end in 
gangrene. 

Uavity formation leads to the most rapid destruction of the organs, 
and with caseous pneumonia is most fatal in result. In less serious 
cases the spread of the lesion is hindered somewhat by fibrous prolifer- 
ation, and when a cavity reaches a part which is collapsed and indur- 
ated it is arrested. At the same time granulation tissue forms about 
cavernous areas and acts as a capsule, and on the wall of cavities the 
neerotie tissue may be cast off, a group of red granulation tissue may 
take its place, and the cavity in this way may gradually heal. 

The pieture of chronie pulmonary tubereulosis is thus seen to be 
composed of many different processes, including bronchopneumonia, 
resorption tubereles, interstitial tubereulosis, lobular and lobar caseous 
pneumonia, with the sequels of collapse, induration, and suppuration. 


Complications. 


Chronie catarrhal bronchitis and catarrhal pneumonia are apt to 
occeur in the course of tuberceulous pulmonary disease, and the latter 
may take part in the produetion of collapse and induration. One of 
the most dangerous eomplications is purulent bronchitis, which begins 
in the smaller bronchi and extends to larger ones and to the lung 
parenchyma, with resulting purulent inflammation and abscesses. All 
these complications may be referred, in part at least, to the action 
of the tuberele bacilli, for we know that they may produce exuda- 
tive and suppurative inflammation. But in the main there is a mixed 
infeetion, and these conditions are the work of the accompanying 
organism. 

Bronchiectasis is the natural result of the fibrous contraetions 


throughout the lung and to supplement the loss of function in other 


parts. Vicarious emphysema is also common in those sections of the 
organ which are not direetly involved in tubereular processes. 

AI degrees of serous and serofibrinous pleurisy, synechia, tuber- 
eulosis of the diaphragm and the pleura, may be encountered with 
pulmonary tubereulosis. Empyema, pneumothorax, and pyopneumo- 
thorax are also observed at times. 

The clinical course of the disease is as various as the anatomical 
changes. In general it begins in the apex with miliary and larger 
caseating nodules and bronchitis, and gradually extends downward 
throughout the lung by way of the bronchi and the Iymph passages, 
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and partly also through the bloodvessels. Each new lesion is a source 
of further infeetion. Asa rule the fibrous indurations belong to the 
more chronic forms, and the lobular and miliary foci in the parenchyma 
and the caseous bronchitis and peribronchitis to both the acute and the 
chronie forms. At any stage of a chronie process an acute exacerba- 
tion may be added, and, on the other hand, a process which began as a 
'apid phthisis may be brought to a slower course or complete cessation. 
In most cases both lungs are involved, though to different degrees ; 
only the eirrhotie form is at times one sided. 

Syphilis. Congenital gummata and pneumonie conditions oceur, 
the latter forming the so-called white pneumonia. Lobular or, by 
eonfluence, lobar hepatization of white color and firm consistence 
develops, with complete non-aeration. Microscopically there is a 
catarrhal exudation in the alveoli and bronchi, and also a fatty degen- 
eration of their contents, with a marked hyperplasia in the septa and 
thiekening of the intima of the vessels. Aequired syphilis seldom 
causes pulmonary lesions, and they may be indistinguishable from 
ulcerative and cicatrieial lesions. 

Tumors. Primary neoplasms in the lung are unusual. Careinoma 
may begin in the epithelium of alveoli, bronchi, and mucous glands; 
endothelioma may develop from the Iymph vessels. Sarcoma has been 
found. Both sarcoma and careinoma are usually metastatie. With 
endothelioma of the pleura a Iymphangitis carecinomatodes may result 
which resembles peribronchial Iymphangitis in the gross. 


Parasites. Animal parasites in the lungs are infrequent ; they 


may be eysticerei and echinocoeci. 
Among vegetable forms actinomycosis may be mentioned, which 
enters the Jung from the mouth and causes abscesses. 


DISEASES OF THE PLEURA. 


Congestive hyperemia precedes and accompanies inflammation of the 
pleura, and follows the relief of long-eontinued pressure, as when a 
eolleetion of fluid is removed. 

Passive hyperemia is part of a general stasis or the same condition 
in the pulmonary eireulation. Stasis in the lungs and pleura leads to 
the transudation of serum into the eavity of the thorax (hydrothorax), 
and this may be copious enough to compress the lower lobes or a large 
part of the lung, produeing atelectasis. 
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.: Hemorrhages of small size under the pleura occur with death from 
. asphyxia. Large amounts in the cavity result from injuries to the 
-  ehest wall. The condition is ealled hematothorax. 

4 Inflammation of the pleura may be serous, fibrinous, purulent, and 
mixed; when blood oceurs in the exudate it is called hemorrhagie, 


| 


F 


; 
} 
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and a productive form is also recognized. 

With the beginning of serofibrinous pleuritis the membrane loses its 
smooth and glistening look, because of degeneration of the endothelia, 
infiltration with cells, and slight exudation. Fibrin is deposited upon 
it as a dull satiny layer, which may increase in amount and become 
‚yellow ; it is friable and easily lifted off.  Irregular thiekenings make 
the surface villous at times. In the cavity serous fluid collects, at 
times to several litres, which contains floceuli of fibrin, and is thus 
distinguished from a simple transudate. If copious it pushes the lung 
and the heart to the opposite side, and may cause atelectasis of the 
former. 

A purely fibrinous inflammation is known as dry pleurisy. 

Both fluid and fibrin may be completely absorbed, but it is 
commonly observed that granulation tissue forms and the layer of fibrin 
is replaced by new fibrous tissue, and when the two layers of the pleura 
are in contact this process leads to adhesions between them (synechia). 
These are distinguished from fibrinous adhesions by their firmness and 
their gray color. Such bands of adhesion are particularly common 
about the apices of the lungs. If large they may contain unorganized 
fibrm within them, and this may organize later or become caseous. 
Such a process is called fibrous or adhesive pleuritis, and it may be of 
this character and of chronie course from the first. Movements of the 
lung and the chest gradually streteh the adhesions. 

Purulent inflammation causes infiltration of the pleura, a thick cover- 
ing of pus and fibrin, and the accumulation of pus in the cavity, 

This is called empyema. Its results vary from death, as the conse- 
quence of the disease, to extension to the lung and a so-called pleuro- 
genous pneumonia, perforation outwardly through the chest wall, 
or thiekening and organization of the exudate, while some of it is 
absorbed. An encapsuled empyema oceurs when the production of 
pus takes place into a part of the pleura already shut off by adhesions, 
or when during the course of purulent pleuritis a portion of the exu- 
date becomes surrounded and loealized by organized fibrous tissue. 

Pleurisy of various forms oceurs by metastatie infeetion in pyemia, 
septicemia, artieular rheumatism, typhoid fever, and other infeotious 
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diseases. Injuries and infection of the wound may also be the source 
of the inflammation, or it may be carried from the mediastinum and 
its Iymph nodes, the pericardium and the chest wall, and by far most 
frequently from tubereular foei in the lung. With various forms of 
pneumonia a certain amount of pleurisy is commonly observed, and 
with all these origins the result may be productive lesions and bands 
of new fibrous tissue. In chronie pneumonia, collapse and induration, 
and pneumoconioses, similar conditions in the pleura are almost con- 
stant, and along the course of its Iymphaties small fibrous thickenings 
form which strongly resemble tubercles on gross examination. 
Tuberculosis in the pleura is either a simple eruption of tubereles 
without aceompanying inflammatory lesions, or a strietly tubercular 
pleuritis of exudative or productive character. The former condition 





Tuberele ofthe pleura. E. Granulation cells. R. Giant cells. r. Lymphoid cells. s. Spindle 
cells at the margin. x 350. 


is seldom primary, but follows general miliary tubereulosis, pulmonary 
tubereulosis, or disease of the vertebre, ribs, Iymph nodes, or peri- 
toneum. 

In the eourse of chronie tubereulosis of the lungs pleurisy is the 
rule. It may be fibrinous or serofibrinous without any tuberele bacilli 
in the lesions or the exudate, or with the form mentioned tubereles 
may develop, and the exudate may be hemorrhagie or purulent, The 
tubereles lie hidden under the fibrin or appear in the young granulation 
tissue which replaces it. The eireumseribed pleural adhesions which 
oeeur with almost every phthisical case are localized, simple, or tuber- 
eular ehronie pleuritis. As in the lesion of the lung, the pleural 
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tubereulosis is a varying condition, embraeing acute exudation, chronie 
adhesive processes, encapsulation of the exudate, ete. Empyema is 
specially liable to follow the extension of a.purulent peribronchitis or 
rupture of a cavity. 

Tumors of the pleura are almost always secondary to other neo- 
4 plasms and of their nature. Endothelioma and Iymphangitis eareino- 
matodes may be primary and usually combined with inflammation. 
Fibroma and sarcoma are rare, 

Pneumothorax is the collection of air in the pleural cavity. It 
follows perforation of the chest by traumatism, and injury to the 
pleura, esophagus, or stomach. The entrance of air causes the lung 





Fibrous tissue. 2. Lung. 
g. Vessels. t. Miliary tubercles with giant cells. 


to collapse unless held by adhesions. If the perforation remains the 
pressure within the pleura is the same as that outside, and the condi- 
tion is called open pneumothorax. If the perforation is closed the air 
is gradually absorbed. When the air enters through an injury to the 
pleura, most commonly by caseous perforation, it may happen that the 
orifice is closed by exudate or bits of tissue during expiration, and the 
‚air cannot escape, but opens again with inspiration, and more air is 
forced into the eayity. Thus the thoraeie wall is rendered tense and 
the contents of the chest are pushed to the opposite side, the diaphragm 
downward and the intereostal spaces outward. When the chest is 
opened at autopsy the air rushes out with a loud hissing sound, so 
that a small flame held near will be blown out, or, if the thorax is 
opened under water, many bubbles pass out through the fluid. Even 
pneumothorax to the degree mentioned may disappear if the perfora- 
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tion is healed. In the eonditions which most often lead to pneumo- 
thorax, other matters beside air gain entrance to the pleural cavity, 
and as pus or pyogenic organisms may enter, a suppuration follows in 
which gangrenous changes may occur, causing pyopneumothorax. 
Serous fluid with air is called seropneumothoraw. 
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OHAPFTER,X, 
DISEASES OF THE DIGESTIVE ORGANS. 


A. MOUTH, PHARYNX, SALIVARY GLANDS, AND 
ESOPHAGUS. 


1. Mouth, Cheek, Tongue, Teeth. 


Inflammation. Simple catarrhal inflammation may affeet the entire 
buceal cavity or certain parts of it (glossitis, cheilitis, gingivitis). 

Aphthous stomatitis is accompanied by the formation of small 
grayish spots, infiltrated and slightly prominent, surrounded by a 
hyperemie edge and scattered over the gums and the furrows between 
the teeth and the cheeks. There is a fibrinous exudate under the 
epithelium, and when the latter is cast off small erosions are left. 

Phlegmonous inflammation may involve the tongue and other parts 
as a sequel to erysipelas or trauma. Suppurative gingivitis (parulis) 
follows disease of the teeth. If abscess cavities discharge into the 
mouth or externally, fistule may remain. Herpetic and pustular 
vesicles may be found on the lips and tongue after mechanical and 
ehemiecal irritation and as a symptom with various general diseases. 

Stomatitis ulcerosa is an inflammation of the gums which leads to 
extensive ulceration, involving the tongue and the cheeks, and necrosis 
and gangrene may be combined with the inflammation, yielding an 
extremely offensive discharge. The disease most commonly develops 
in young, cacheetic, and serofulous children in unsanitary conditions. 
In the adult it may follow certain poisons, as mercury, phosphorus 
and lead, or oceur with scorbutus. 

Noma is a disease which develops in conditions similar to those 
associated with stomatitis uleerosa. It usually begins at the corners 
of the mouth as an edematous swelling which rapidly leads to gangrene 
of the parts and extensive destruction of the face; even bones and 
cartilages are necrosed. 

Actinomyces causes suppuration and granulation in the gums and 
jaws. 

A chronie affeetion of the mouth, due to hyperplasia of the epithe- 
lium’and the mueosa, appears in variously shaped patches of a whitish 
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color, and follows excessive use of tobaöco and infee®bn with syphilis. 
It has received the names leucoplakia buccalis et lingualis, psoriasis, 
and ichthyosis lingue. 

Tuberculosis is rare in the buccal cavity. It may appear as a 
primary ulcer on the tongue, which is at first limited to a superficial 
process, but later makes deep eonglomerate tubereles which break in 
different direetions after softening. Lupus may be transported from 
the face, and causes ulcers like those of the skin. 

Syphilis in the mouth is more common, in all three stages. Papules 
or mucous patches occur on the lips, tongue, and cheek, and ulcers 
with fissured bases are common on the tongue. Gumma in the tongue 
is either eircumseribed or a diffuse infiltration. After these soften and 
break superficially, specific ulcers with thickened edges form, but the 
infiltration may disappear before causing necrosis and ulceration, 
Necrosis of the bones of the raof of the mouth may be associated with 
nasal syphilis and establish communication between the cavities. 

Tumors in the mouth include careinoma, almost always flat-celled 
epithelioma, of the cheek, tongue, and lips.. The form of the tumor 
may be superficial and papillary or a deeper nodule. Leucoplakia and 
ehronie irritation of the tongue by carious teeth have been regarded as 
causes of lingual cancer. Epulis is a tumor belonging to the sarcomas, 
usually giant-celled, starting from the alveolar borders of the jaw. It 
is usually eireumseribed. Among the benign tumors are angioma and 
lymphangioma, the latter appearing as thickenings of the lips or tongue 
(maerocheilia and maeroglossia), which may either be congenital or 
appear shortly after birth. Other cases of macroglossia are due to 
eongenital hyperplasia. Such thiekenings are common in scrofulous 
children. In the gross they show linear thickenings of the mucous 
membrane and fissures (rhagades). Mieroscopically they are made of 
connective tissue and dilated Iymphaties, both hyperplastie, and glands 
in the same condition. 

Fibroma, myxoma, chondroma, and osteoma may also be found, 
and from the teeth an odontoma sometimes develops. 

Cysts in the mouth are of various origins. Dermoid eysts oceur in 
the floor of the mouth, retention eysts result from ocelusion of the 
salivary ducts, and others form in connection with the primary epi- 
thelial cells of the teeth and dental saes. 

Thrush is common in children and cacheetie patients, and specially 
affeets the tongue, but may spread to other parts, as the pharynx, 
esophagus, and larynx.. Grayish-white spots or larger areas cover the 
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parts, and the investment is made up of hyphie and spores of oidium 
albicans. "The mucosa below is inflamed and disposed to bleed. 

- The commonest lesion of the teeth is caries, beginning as an inflam- 
mation of the pulp and the periosteum of the root. 


2. Salivary Glands. 


Parotitis or mumps is an inflammation of the parotid gland, in 
which the other salivary glands may take part, and oceurs either 
sporadically or epidemically. It may resolve or suppurate. 

Angina Ludoviei is a phlegmonous inflammation, often ending in 
abscesses, which takes origin in the neighborhood of the submaxillary 
gland. 

Coneretions may form in the ducts of the glands and lead to eystie 
dilatations, and similar changes follow eontraction of scars which close 
the duets. 

Among tumors of the glands may be mentioned carcinoma, sarcoma, 
mixed tumors, eylindroma, and angiosarcoma. 


3. Pharynx, Isthmus Faucium and Tonsils. 


Inflammation. Oatarrh of these parts appears as pharyngitis, 
angina, and amygdalitis, and may involve all at one time. Acute 
catarrh causes redness,-swelling, increased seeretion, and in the tonsils 
an acute hyperplasia and increase in size. The causes are like those 
for laryngitis (p. 309). In the inflamed tonsillar lacuns yellow plugs 
of thick seeretion may form which resemble abscesses. 

Chronic catarıh of the pharynx has the same etiology as similar - 
laryngeal inflammation. The mucgsa is partly hypertrophie, with 


E thickening and swelling, and many small granular hyperplasias of 


follicles and glands (pharyngitis granulosa). Later it becomes atrophic, 
smooth, and thin, and the granules appear the more prominently. The 
tonsils may be enlarged by chronie hyperplasia of the Iymphadenoid 
tissue, and plugs are common in the lacun. 

Tonsillar hyperplasia is common in serofulous ehildven who suffer 
from repeated inflammations of the parts as well as of the pharyngeal 
tonsil. The hypertrophy may be Iymphadenoid or fibrous. The 
action of putrefactive organisms may cause gangrenous tonsillitis, 
especially in scarlatina and diphtheria. 

Phlegmonous inflammations produce redness and swelling of the 
mucous membrane with purulent infiltration, and this may go on 
to eause abseesses. Several kinds are recognized : 
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1. Phlegmonous angina, involving the palate and especially the 
uvula, as the consequence of thermie and chemical irritants. 

2. Phlegmonous tonsillitis, which causes many small or one large 
abscess, which usually breaks into the mouth, but may open the carotid. 

3. Phlegmonous pharyngitis, or retropharyngeal abscess, which is 
usually a secondary suppuration of the posterior pharyngeal wall and 
the Iymph nodes of the part after infection from scarlet fever and diph- 
theria, injuries of the region, and caries of the cervical vertebre. The 
abscess may open into the pharynx, but the danger is always present 
that the pus may follow the anterior surface of the spine into the 
mediastinum. 

The most important inflammations about the pharynx are the pseudo- 
membranous, which are characterized by the formation of a false 





Diphtheritie tonsillitis. c, c. Neerotie masses on the surface. e. Epithelium still present. 
1. Lacuna with epithelium. At mand on the right side the epithelium is lacking and the mucosa 
is neerotie. /. Follicle. X 25. ; 


membrane upon the mucosa and at times by involvement of the deeper 
tissues of the mucosa. These inflammations are grouped as diphtheria, 
but they may be due to various eauses, as corrosive poisons, hot fluids, 
and any other influence which leads to neerosis of the mucosa or its 
epithelium. 

Diphtheria. At present the name diphtheria in relation to the 
pharynx refers to a general infeetion, with its anatomical site in 
this region, and for which childhood is a disposing factor. "The disease 
may be sporadie, epidemie, and in the large eities endemie, and is the 
cause of a large percentage of sickness and death in ehildhood. The 
most important anatomieal feature is the formation of a false mem- 
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brane, but there are forms which present only a simple angina and 
are allied to the usual diphtheria only by their malignant and con- 
tagious nature and transitions to the membranous form. In most 
eases the disease begins on the tonsils or palate, less often in the larynx, 
with the appearance of grayish-white spots, which spread rapidly, 
become eonfluent, and may invest the larger portion of the mueous 
membrane. It is specially found on the swollen tonsils, the uvula, 
soft palate, and pharyngeal wall. Mieroscopically the membrane 
eonsists of fibrinous exudate on the surface of the mucosa, but the 
upper layers of the mucosa or its entire thiekness may be neerotie, 
The membrane is loosely attached except over the tonsils. Deeper 
neerosis, suppuration, and gangrene may be associated lesions. 

In a large number of cases the lesion travels to the larynx and 
produces the familiar pieture of laryngeal eroup or diphtheria, and 
from here it may involve the larger or even the smaller bronchi 
(deseending eroup). Asa rule, in the middle and larger bronchi the 
membrane is not formed, but the exudate is mucopurulent. The lung 
may take part in the process, but not in a specific manner. Capillary 
bronchitis, atelectasis, catarrhal and fibrinous pneumonia and aspiration 
pneumonia, with serous or serofibrinous pleurisy, are the commonest 
lesions found in these organs. From the larynx the cervical IJymph 
 nodes are affected, and either simply swollen or neerotie and purulent. 

Parenehymatous degeneration of the heart, liver, and kidneys, 
either as eloudy swelling or a fatty change, will usually be found, and 
at times there is distinet parenchymatous or hemorrhagie nephritis. The 
follieles of the spleen are swollen while the pulp is less affected. The 
eonjunetiva and the nasal mucosa may be involved in the diphtheritie 
inflammation. 

The cause of the disease is admitted to be the Löffler bacillus, which 
oecurs in the membrane but not in the organs. The general effeet 
must, therefore, be due to toxins, probably toxalbumins. With the 
Löftler baeillus streptoeocei, staphylococei, and pneumococei are asso- 
eiated, but their share in the disease is not elearly established. 

Other pseudomembranous inflammations oceur in measles and fre- 
quently in searlatina, which may be aceompanied by a catarrhal angina 
or a scarlatinal diphtheria. This latter complication is a genuine 
diphtheria in many cases, the result of mixed infeetion. In other 
cases the exudative process is less evident than deep neerotiec lesions, 
with purulent and gangrenous destruction of the parts and extreme 
swelling of the tonsils. More commonly than in true diphtheria the 
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cervical Iymph nodes become necrotie, purulent, or gangrenous, but 
there is less tendeney to invade the larynx. The cause of this scar- 
latinal diphtheria is probably different from that of the true form. 

Infectious Granulomata. Syphilis may be both secondary and 
tertiary in the pharynx. Mucous patches are the usual expression of 
the former. Diffuse and gummatous infiltration with uleers is 
common in the latter, and the lesion may involve the deeper tissues to 
the bones. Perforation of the soft palate, destruetion of the tonsils, 
and various distortion of the parts may result, partly from the ulcers, 
partly from contracting scars. 

Tuberculosis produces lesions similar to those in the larynx. 

Lupus causes thickening and infiltration of the mueous membrane, 
excerescences, and slow ulceration, with imperfeet scar formation and a 
resemblance to syphilitie lesions. 

Tumors. Papilloma occurs with chronie pharyngitis; eareinoma 
may start in the palate, tonsils, or pharyngeal wall; and from the 
basis cranii polypoid fibrosareoma sometimes develops. 


4. Esophagus. 


Cadaveric softening of the lower end of the esophagus is due to 
regurgitation of stomach contents. Slight degrees of this appear as 
longitudinal narrow defects of the epithelium and softening of the 
mucosa. These changes are quite similar to those in the stomach 
after death. 

Softening of the esophagus like that occurring post-mortem may 


take place during the death agony, and another form, extremely rare, 


is a peptie ulcer like the uleus rotundum of the stomach. 

Inflammation of the esophagus may follow injuries, as by fragments 
of bone and the action of corrosives. Phlegmonous infiltration with 
abscess formation and perforation of the wall may be the consequences, 
and the abscess may open into the trachea or large bronchi, the pleura, 
or pericardium, or infrequently into the great vessels. 

Stenosis may be caused by external pressure, as of tumors, aneu- 
risms, and enlarged nodes, or by neoplasms in its wall, or scars after 
phlegmonous inflammation. 

Dilatation of the esophagus may be partial, resulting in a divertie- 
ulum, and of this lesion two varieties oceur, the pwlsion and the traetion 
divertieula. A pulsion divertieulum usually develops from the pos- 
terior wall of the canal and at the junetion between it and the pharynx. 
It consists of a saceulated protrusion of the mucosa and submucosa, 
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surrounded by a conneetive-tissue capsule, and in its wall muscle fibres 
are usually found only about its neck. There is a hernia-like protru- 
sion of the layers mentioned between the fibres of the inferior con- 
strietor of the pharynx. Such a pharyngocele is produced by the 
lodgement of a foreign body or other traumatie influences acting on 
the esophageal wall, and the museular effort of swallowing, and con- 
sequent pressure on the part, tend to increase the protrusion. Another 
view is that the entire wall of the esophagus is dilated, but that the 
muscle fibres atrophy and leave the sac made up only of the elements 
stated. 

 — Traetion diverticula are caused by retraction of cicatrieial adhesions 
% upon the outside of the tube. Commonly they follow such contraetion 
in and about Iymph nodes which have become pigmented and indurated 
or softened by tubereulous processes and then eicatrized. The form 
of the pouch is conieal, and at the apex is the contracting scar. Its 
usual seat is on the anterior wall of the esophagus near the tracheal 
bifureation. Food may collect and putrefy in such a peuch, with 
resulting suppuration and perforation. Other diverticula, laterally 
placed, may result from dilatation of portions of the branchial celefts. 

Simple softening of the entire esophagus may follow stenosis in its 
eourse, especially at the cardiae orifice, and oceurs with eareinoma, 
_ phlegmonous inflammation, and sloughing after ingestion of corrosive 
Auids. 

The neoplasms of the esophagus are practically limited to careinoma, 
which oceurs rather frequently in men who are hard drinkers. Esoph- 
ageal careinoma has three usual sites: behind the larynx, opposite the 
 bifureation of the trachea, and at the cardiac opening, and is usually 
a squamous-celled epithelioma. It does not spread fast along the 
 esophagus, but soon surrounds it as a thick ring, and thus early causes 
 stenosis. In the softer forms an ulcerative process follows on the 
mueosa, and the site is marked by a eireular ulcer with nodular edges. 
This surface may suppurate or become neerotie. Careinoma in the 
upper portion of the tube quickly invades the larynx ; in the region of 
the cardiae end it spreads to the stomach. Perforation into the trachea, 
bronchi, and Iungs is common, and pneumonia follows by aspiration of 
foreien material. Perforation of the pleura causes empyema. At 
times the large vessels adjoining may also be invaded. Metastasis is 
common to the cervical nodes. 

In children and eachectie persons thrush may involve the esophagus 
in whole or in part. 
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B. THE STOMACH. 


The mucous membrane of the stomach is characterized by furrows 
which lie between the prominent reticular ruge. Between the latter 
the mouths of the glands lie, and in the fundus these glands are simple 
and tubular. They contain two varieties of cells. One of these is a 
large round prominent cell, the investing cell of the gland (delomor- 
phous) which is supposed to furnish the hydrochlorie acid of the gastrie 
juice. The other is more ceylindrical (adelomorphous) and furnishes 
the pepsin. About the pylorus the depressions are deeper and farther 
apart, and between them are flat and low prominences in the mucosa, 
the pliese villose. Here the glands are branching and contain but 
one kind of cells, like the peptie of the fundus, and close to the 
pylorus Brunner’s glands are found, similar to those m the duodenum. 
The surface of the stomach generally is covered with eylindrical cells 
in which many beaker cells oceur which supply muein. 

Malformations of the stomach are infrequent. Stenosis and atresia 
of the pylorus are at times noted, and ceonstrietions between the fundus 
and the pylorus which make the hour-glass eontraction. "The vertical 
position of the organ during fetal life may persist, and in situs inversus 
the stomach’s position is reversed. 


Regressive Changes. 


Post-mortem changes are important in the stomach, because they 


complicate the conditions so frequently. They are the result of the 


following factors : 

1. Hiypostasis. In the fundus especially there is often an appear- 
ance of a dark branching network in the mucous surface which at first 
sight may be confused with hemorrhages. The latter lie more deeply, 
are not disposed in a network, and consist of sharply defined colleetions 
of blood. ’ 

2, Diffusion of the blood pigment oceurs about the large veins, as 
brownish-red or black spots and lines. 

3. Softening, gastromalacia, is due to the action of the acid gastrie 
juicee. The epithelium at first becomes opaque, and then the entire 
mucosa is grayish, soft, and easily stripped up. This is most marked in 
the spot where the fluid colleeted post-mortem, and its limits may be 
sharply eireumseribed. The muscularis may be laid bare or the whole 
wall perforated. It is supposed that such a softening may oceur 
during the agony, but this view has been denied. 
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2 4. Decomposition causes a dirty green color which in the presence 
7 of sulphuretted gases becomes black. 

4 The ante-mortem condition of the stomach as regards digestion may 
 resemble pathologieal conditions. Arterial hyperemia is normal during 
digestion. Mieroscopically eloudy swelling involves the cells in the 
_ middle and deeper parts of the glands, while post-mortem opaeity is 
seen in the superfieial epithelium also. 

4 Cloudy swelling or parenchymatous degeneration of the stomach is 
 accompanied by the deposit of albuminous granules in the enlarged 
_ epithelia, and it may end in fatty degeneration. "The mucosa is thick- 
- ened, anemie, gray, or yellow gray. Infeetious diseases, pernicious 
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_ anemia, and poisoning by arsenic, phosphorus, lead, and earbon mon- 
— oxide may cause this lesion. 

_  Amyloid degeneration of the gastrie vessels may be part of general 
- amyloid changes. 

In diseases of the bones with free resorption of the caleium salts 
these may be deposited here and there in the stomach wall. 

4 Atrophy of the stomach and decrease in its capaeity and thinning of 
E its wall, both museularis and mucosa, may be found in chronie dis- 
 eases which lead to inanition and eachexia, with stenosis of the cardiae 
opening, and in the course of chronie gastritis and gastro-enteritis. 


Disorders of Circulation. 


_ Anemia oceurs with general anemia. Active hyperemia is normal 
during digestion, and follows stimulation by food, poison, ete. In the 
 Jlatter case the hyperemia is specially marked along the edges of the 
 folds. 
4 Passive congestion is the result of general stasis, and also of obstruc- 
tion to the portal system. In active and passive hyperemia and with 
 violent efforts at vomiting hemorrhages may oceur. The action of the 
 gastrie juice on the blood makes it dark brown or black. 
Melcena neonatorum is the term employed for hemorrhages from the 
 stomach and the duodenum of the newly born, and during the first 
weeks of life. "The origin of the bleeding is not entirely elear. In 
- many cases there is ulceration in the mucosa of either organ, in other 
cases there is venous stasis because of imperfeet respiration and con- 
sequent distention of the right ventriele, in others there is some 
 eerebral lesion or a septie infeetion of the umbilical stump. 
4 
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Inflammation. 


Acute Gastritis. Acute catarrh of the stomach is due to many causes, 
Errors in diet, especially use of chemically irritating materials or 
those which are decayed or infeeted, excess of food, thermie influences, 
and others, may be mentioned. The disposition to the lesion is common 
to the anemie and cacheetic, those who are suffering from tuberculosis, 
syphilis, or carcinoma, diseases of the liver and the heart, and those 
who are convalescent. Lastly, in the course of general infections, as 
typhoid, influenza, and erysipelas, it often complicates the disease. 

The anatomical changes due to acute gastrie eatarrh are seldom seen 
uncomplicated by post-mortem alterations. There is an excess of 
mucus, and the eylindrical epithelium of the surface is in a condition 
of eloudy and mucoid degeneration. The epithelial elements of the 
glands may be affected and produce a glassy, tough, lightly blood- 
stained and abundant secretion which covers the mucosa in a thick 
layer. With the epithelial degeneration there is a marked swelling 
and inflammatory infiltration of the mucosa which differs from the 
physiological hyperemia in being most evident on the summits of the 
rugs, especially in the region of the pylorus. The mueosa is looser 
and more strongly wrinkled than normal. Many small hemorrhages 
may be found, and minute ulcerations about them, due to the death of 
a section of the mueosa following the extravasation of blood. 

Chronic gastritis may be due to causes which produce the acute form, 
especially when they act repeatedly and for a long time. Unsuitable 
food, ehemically irritating matters, and alcohol are very common 
causes. The disease may also follow the acute inflammation or accom- 
pany other diseases, as carcinoma and round ulcer, which produce 
chronie inflammatory lesions for a wide distance about them. Venous 
stasis due to diseases of the liver and the heart may be a disposing 
factor, and, with nephritis, a stasis may be caused by beginning weak- 
ness of the left ventriele. Chlorosis, anemia, and diseases leading to 
:achexia, are accompanied by chronie gastritis, and dilatation of the 
organ may precede or follow it. 

The lesions vary according to the form and the duration of the dis- 
ease. In cases which have not lasted long the mucosa is swollen, 
wrinkled, loose, and more or less reddened, but the latter is marked 
chiefly when there has been stasis. The veins may appear very full 
and dilated. Hemorrhages and erosions or larger uleers may oceur. 
The slaty color of the mucosa is striking, and is due to the original 
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hyperemia. There is an excess of dull-gray mueus in which, by the 
mieroscope, epithelia and pus cells are found. With the degeneration 
of the superfieial epithelium and glands there is an infiltration of the 
wall by Iymphoid cells and an increase of the fibrous tissue between 
the glands, upon which faet depends the thiekness of the mucosa. The 
 glands may be widened, lengthened, spirally twisted, freely branching, 
or eystie from accumulated seeretion. The Iymph follicles in the 
_submucosa may be swollen, and in certain cases this leads to a diffuse 
hyperplasia of the entire mucous membrane, 
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_ Chronie catarrh of the stomach; gastritis granulosa. Section through stomach mucosa. The 
epithelium softened superficially post-mortem. a, as. Enlarged branching glands; many glands 
 eutdiagonally. c, cs. Increased interstitial tissue pressing glands together. b,db,. Glands not 
dilated, x 40. 


In many cases the infiltration and proliferation oceur in diserete 
areas, and hence on the inner surface of the stomach there are many 
flat, prominent, and granular portions, which have given it the name 
of gastritis granulosa. These projeeting parts may be as large as 
- nipples, and then the condition is called the &at mamelonne. Small 
eireumseribed growths of polypoid form, made up of mucoid or gland- 
ular tissue, are described as a gastritis polyposa. 
After long duration of the catarrhal condition the hyperemia disap- 
 pears, except when there is stasis, and the mucosa is pale, gray, and 
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pigmented, both firmer and thinner than normal, because of atrophy of 
the membrane. Both the glands and the stroma are involved in the 
eicatricial shrinking, and the lesion is usually most marked about the 
pylorus. 

In severe cases the submucosa and the muscularis may also be the 
seat of infiltration, with consequent shrinking and deerease of the 
stomach’s capacity. Im most cases of the so-called eirrhosis of the 
stomach, however, the lesion is careinomatous or the result of eorrosive 
action on the organ. Muscular hypertrophy of the pylorus may lead 
to stenosis of its lumen. 

Phlegmonous gastritis may be caused by various poisons, intestinal 
mycosis, and suppurations. Infeetion with anthrax produces hemor- 
rhagie infiltration of the mucous membranes, especially of the sub- 
mucosa, which leads to ulceration. There are eireumscribed lenticular 
ulcers with superficial and central necrosis, and in the gross it resem- 
bles carbunele. A suppurative inflammation appears to be spontaneous, 
occasionally, in the alcoholie. Small embolie abscesses are found in 
the stomach with pyemia and similar infections. 

Gastric Ulcer. Circumseribed self-digestion of the stomach may 
oceur during life. Normally the mucosa is protected against the 
gastrie juice so long as its cireulation is physiological. When an area 
has its eireulation interfered with its nutrition suffers, and the gastrie 
juice may attack it. Thus with hemorrhages small, round, or oval 
erosions may oceur, and these may extend laterally to large ulcers. 

Ulcus rotundum is a peculiar form of ulcer which oceurs in the 


stomach, the duodenum, and very rarely in the lower part of the 


esophagus. In most cases its appearance is typical. It is eircular 
or oval, apparently punched out smoothly, and the edges are not 
infiltrated or but slightly swollen and changed. It is cone-shaped, the 
defeet in the submucosa being smaller than that on the surface, and 
the excavation tapering toward the serosa as by a series of terraces. 
There is usually no exudate on any part of the ulcer, but there may 
be mucus and blood. The axis of the eone is not perpendicular to the 
wall but inelined so that the different layers are eecentrie. "The defect 
corresponds in most cases to the conical distribution of a small artery, 
and its axis to the main line of the vessel. In the bottom of the cone 
an obliterated stump of the artery may be found. 

The diameter of the round uleer varies from two to six or more 
cm. The smallest ones may not be seen until the stomach has been 
thoroughly washed free from mucus. The largest uleers may be more 
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irregular in outline than described, owing to the uneven extension of 
the process at different places and to the fusion of two or more ulcers, 
The uleer may be disposed as a ring about the eireumference of the 
stomach, but this is rare. 

| The anatomical characters of the lesion show that it depends upon 
local disorders of the blood supply, and experimentally it may be repro- 
duced by such means. Because of the action of the gastrie juice in 
removing the tissue deprived of its nutrition the ulcer has been called 
peptic ulcer, or uleus e digestione. Diseases of the walls of the 
vessels, as fatty degeneration and aneurism, and any cause of throm- 
bosis and embolism, may lead to such ulceration. After severe burns 
the destruction of the red cells or blood plates may lead to embolism 
of small arteries, and the peptie ulcers with hemoglobinemia, erysip- 
elas, and septie infeetions, may be thus explained. In the course of 
malaria the vessel may be plugged by masses of pigment and parasites. 
Venous stasis and local eireumseribed disorders may also lead to it. 
In some cases the diseased vessel may rupture and thus become the 
starting point of the lesion. As the gastrie vessels are end arteries, 
emboli may cause infarction, and the part invaded may end as an ulcer. 
The theory of a spastie condition of the arteries and local anemia has 
also been advanced for some cases. 

Hot fluids, injuries by fish bones and other matters in the food may 
explain some cases. In certain trades, as turning and sharpening 
metals, swallowing sharp metal particles may have a similar effect. 
Corrosive chemicals are also a possible cause. 

The general condition of the health is important in the production of 
gastric uleer, partly because the vessels suffer with imperfeet nutrition. 


All ehronie diseases which lead to cachexia, and, among these, diseases 


of the blood, as anemia, ehlorosis, ete., may be accompanied by ulcer 
of the stomach. The same is true of syphilis, tuberculosis, and amy- 
loid degeneration. It is more common in women than in men, and 
especially in the years immediately after puberty. 

In most cases there is but one uleer in the stomach, but several may 
oceur together. The commonest seat of the lesion is on the posterior 
wall, then the lesser curvature, then near the pylorus, and lastly the 
anterior wall and the cardiae end. 

The usual eourse of the disease is healing by scar formation, from 
the bottom and the edges of the defect, in white, radiating lines of 
eonneetive tissue. When small this may easily be overlooked. The 
large radiate scars may contraet the stomach and produce hour-glass 
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constrietion. Scars at the two openings of the stomach may cause 
stenosis and dilatation, with new attacks of eatarrhal inflammation and 
its results. 

Before the ulcer heals there is danger of hemorrhage and of per- 
foration. The former, caused by erosion of a vessel, may be immedi- 
ately fatal, or when less in quantity but often repeated, severe anemia 
may follow. The eroded vessel or merely some altered blood and 
pigment may be found in the uleer. Perforation follows the piereing 
of the serosa by the ulcerative process, and if this oceurs into the 
peritoneum diffuse inflammation may result. Commonly adhesions 
form between the site of the ulcer, externally, before it bursts through, 
and adjacent viscera as the liver, the pancreas, and the colon. 

The process may then advance to the destruction of the organ which 
is adherent, and in time large vessels may be opened, as the splenie 
artery, or thrombosed, as branches of the portal vein, or abscesses may 
form. When the ulcer opens into a hollow organ a fistulous communi- 
cation may be made between the stomach and the gall-bladder, colon, 
mediastinum, pericardium, or pleura. Perforation externally leaves 
an external gastrie fistula opening on the skin. 

Ulcer of the anterior wall of the stomach and the cardiae portion are 
most dangerous, because adhesions are less often formed, and hence 
perforation into the peritoneum is most probable. A further danger is 
that a careinoma may develop on the edge of the defeet because of 
the atypical proliferation of epithelium and glands during healing. 

Poisons. The action of poisons upon the wall of the stomach is 


varied, but in general they produce inflammation and necrosis. Some, 


however, pass into the general ceireulation without local effeet, and 
others affeet the stomach only as part of a general condition. 

The most important local action of poisons is that due to corrosive 
substances, especially the mineral acids, certain organic acids, and 
concentrated alkalies. Wherever in the alimentary traet these cor- 
rosive matters come in contact with the mucous membrane they pro- 
duce an eschar, which may be tough or friable, or loose in texture, 
and after a time the eschar becomes cast off. In color these eschars 
differ with the kind of poison, many are stained by the bleeding which 
they cause; from the destroyed blood they may become brown or 
black. The contents of the organ may also be black from this cause. 


The wall of the stomach may be perforated during life, and frequently 
is so after death, for the poison continues to act and may corrode the 


wall of the stomach and attack neighboring organs post-mortem. 
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The faetors which modify the corrosion are the degree of concentration, 
the amount, and the duration of the aetion. When the poison is taken 
by aceident the greater portion may be voided from the mouth, and 
only the upper part of the alimentary traet may present evidences of 
its action. The amount of material already in the stomach is of great 
importance, for the acid or the alkali may be partly neutralized thereby 
and so diluted as to weaken the action. Metallic salts may form 
harmless compounds with proteid matters, and rapid use of antidotes 
and vomiting may prevent or diminish the action of the poison. The 
effeet is most intense when the stomach is empty. The corrosion 
varies with position, being on the posterior wall of the fundus when 
the patient lies on the back, and on the fundus and greater curvature 
in the upright position. When the organ is contracted and the amount 
of poison small, the edges of the rugs® are the parts to show the action 
especially. The wall of the duodenum and part of the small intestine 
may be similarly affected. About the corners of the mouth corrosive 
action follows the escape of some fluid during ingestion or passage of 
vomit, and the same is true of the lips, the buccal cavity, and the 
esophagus. The epiglottis and the aditus Jaryngis may be corroded, 
and edema of the glottis may result. 

If death is not immediate the stomach suffers severe inflammatory 
changes, usually of hemorrhagie character. The stomach is strongly 
contracted, its mueosa or the entire wall is thickened and edematous, 


i and suppuration may follow. The eschars leave deep ulcers when 


they are cast off, and these may end in perforation. Peptie ulcers 
may follow later. 
Severe funetional disturbances, contraction by scars, stenosis of the 


cardiae or the pylorie end, hour-glass contraction, and general cica- 
' trieial contraetion may be some of the later consequences. 


Diluted corrosive fluids have less escharotie action, but the inflam- 


-  matory effeet may be pronounced, and hemorrhagie or phlegmonous 


and ulcerative in character. The least degree of such a toxie gastritis 
resembles simple acute catarrh. 
Keeping in mind the general features so far discussed, and assuming 


that the poisons are concentrated and active, the chief instances will 


now be reviewed : 

Sulphuric Acid. This is frequently used as a poison. It causes 
black eschars in the stomach, and the contents of the organ are black, 
tar-like, or more fluid. The wall is hemorrhagie. The eschars are at 
first brittle, like leather, and then strip off in layers. Phlegmonous 
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and hemorrhagie inflammation and secondary uleeration are common, 
perforation usually post-mortem. 

Leathery lines of corrosion from the mouth to the chin, corrosion in 
pharynx, larynx, and esophagus, and also in the intestine, 

The blood is thick or elotted, parenchymatous degenerations are 
common in the heart, liver, and kidney. Death is due partly to local 
lesions, but more to the loss of alkali from the blood, so that dilute 
acid may be fatal. 

Nitrie and hydrochlorie acids have about the same effect, but the 
former causes an orange-yellow color (xanthoprotein) where concen- 
trated, and a violet to grayish white where more dilute, and the latter 
produces a grayish-yellow or black color. 

Oxalic acid and its potassium salt produce white or grayish eschars 
which may be yellow from imbibition of hematin, or brown or yellow 
from bile. The gastrie mucosa is not corroded, but transparent, ede- 
matous, hyperemie or bleeding; its contents are brownish. White 
opaque deposits on the mucosa of stomach and intestines are due to 
amorphous or erystalline oxalate of lime, and this is found also in the 
renal tubules. Post-mortem perforation may occur. The vessels 
contain black thrombi. 

Carbolic acid causes white or gray eschars in the mouth which may 
be brownish from blood. In the stomach the eschars are not deep. 
The skin where affected is smooth and glistening. The odor is char- 
acteristice in the stomach, intestine, and other organs. Hemoglobinuria 
occeurs, and pigment infarets are found in the kidneys, and hyaline 
casts in the urine. The acid is exereted as alkaline salts of phenol- 
ether-sulphurie and phenol-glyeuronie acids. The urine decomposes 
in the air and turns blackish. 

The corrosive alkalies include potassium and sodium hydrate (lye), 
ordinary potash mixed with the hydrate, and sometimes ammonia. 
No fatal case is known due to sodium carbonate. 

The alkalies produce firm eschars of white or gray color, which may 
be colored brown by blood, but they are not so brittle as those due to 
acids, and are not so often followed by ulceration. When large 
quantities remain in the stomach until death and after, the eschars 
and the intact parts between swell, and the stomach appears very soft 
and semitransparent. The affeeted portions gradually become a 
greasy mass of a brown or black color. "The stomach may be perfor- 
ated, similar conditions may be found in the intestine, and adjacent 
viscera are cloudy at first and then transparent. 
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Ammonia irvitates the respiratory organs and may cause edema of 
the glottis. Croupous exudation may be found in the air passages and 
on the esophagus ; in other respects it causes lesions like other alkalies. 

Mercury is usually taken in the form of the bichloride, and unless 
absorbed without leaving traces, as sometimes happens, it causes 
grayish-white or brownish eschars like those from carbolie acid. The 
intestine is not often corroded, but it frequently suffers a severe diph- 
theritic inflammation, either localized in the colon or throughout, 
resembling the lesions of dysentery. The necrosis then is not due to 
the primary corrosive action but to its effect during exeretion, for the 
results follow any mode of administration. It then eauses some direet 
effeet, but also stasis and thrombosis of the vessels, and doubtless 
bacteria complete the diphtheritie process. In the kidneys there are 
cloudy swelling, necrosis of epithelia, and, very often, deposits of lime 
salts, especially in the eonvoluted canals. Similar caleification of dead 
renal cells to a less degree occurs from other causes also. Copper 
(sulphate) causes blue or green eschars, antimony (tartar emetic) produces 
pustules like those on the skin, zine causes eschars, and nitrate of 
silver with the action of light makes black corrosions along the 
alimentary canal. 

Among the poisons which produce general lesions as well as localized 
effeets in the stomach are phosphorus and arsenie. Phosphorus causes 
moderate hyperemia and eechymoses, seldom much hemorrhage, in the 
stomach, but like other organs it undergoes severe fatty degeneration, 
and has a cloudy, at times almost milky appearance (gastritis 
glandularis). 

Ieterus and eechymosis on the skin and mucous membranes and also 
in the internal organs follow, as of the heart, lungs, uterus, and serous 
membranes. Cloudy swelling and fatty degeneration are, perhaps, the 
most important lesions, and these occeur in the heart, liver, kidneys, 
and voluntary museles. "These effects are all most evident when death 
follows after the lapse of several days. 

Arsenic (arsenious acid) makes more intense lesions of the stomach 
and intestine, and these are apt to be hemorrhagie. As after phos- 
phorus, secondary peptie uleers may be observed. In the bloody 
mucus on the stomach wall and m the ulcers, white erystalline 
(oetahedral) deposits of arsenie oceur, and on ignition the odor of 
garlie is evolved. The gastrie effects of the poison are very variable, 
The general effeets are the same as for phosphorus, and after the 
poison has wholly disappeared from the aliınentary tract it may be 
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recovered chemically from the liver, kidneys, and bone. The 
cadaver resists putrefaction, and long after burial may be found mum- 
mified. In many cases the anatomical condition after poisoning by 
arsenic resembles that of Asiatie cholera, with rice-water discharge, 
marked enteritis, and swelling of the follieles, so that during an 
epidemie the two are liable to be confused. 

Hydrocyanic acid may cause gastrie congestion with eechymoses or 
no discoverable lesions. In general there is an odor of bitter almonds, 
the post-mortem lividity is markedly bright red, and the blood is not 
much coagulated, but the reports as to its color vary. The liver, 
spleen, kidneys, and brain, are congested, and the lungs both con- 
gested and edematous. Cyanide of potassium has a corrosive action 
on the stomach but the eschars may swell and not be found in the 
cadaver. The mucosa is usually swollen, bright red, covered with 
much mucus which may be bloody, and the contents strongly alkaline 
and soapy to the touch. The corrosion is due to the presence of 
potassium carbonate and ammonia. 

Nitrobenzol (artificial oil of bitter almonds) produces effeets similar to 
those from hydrocyanie acid. 

Tumors. The commonest and pracetically the most important 
neoplasm of the stomach is careinoma, which among males is the most 
frequent cancer of internal organs, though less frequent in females than 
uterine cancer. The percentage of gastrie cancers varies in different 
regions. In Switzerland it occurs as 51.8 per cent. of all carcinomas 
in males; 31.9 per cent. in women—1.85 per cent. of deaths from all 
causes. 

Like all tumors of this kind, gastrie careinoma is a disease of adult 
life. Im many cases it starts in a healed uleus rotundum, but the 
frequency of this origin is variously estimated. 

As in other organs, it has favorite sites, as in the pylorus, on the 
smaller eurvature, less often at the cardiae end, still more rarely in 
other parts of the organ. In most cases it occurs as a primary tumor 
in the stomach, invading the organ only seldom from neighboring 
tissues or by metastasis. In form it may be a nodular or prominent 
tumor growing chiefly into the lumen of the stomach or toward the 
serosa, or it may be diffuse and infiltrate the wall as a general thicken- 
ing which may be arranged as a girdle. When a distinet tumor forms 
it may have smaller projeetions from its surface and assume a fungous 
appearance. At times there are many small, almost miliary nodules 
seattered through the organ, and such secondary masses in the mucosa 
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and submucosa often surround the prineipal tumor, If the surface of 
the tumor is not uleerated it may be smooth, lobulated, or papillary. 
Sontraetion may produce dimpling of its surface. 

A very common change in the new-growth is uleeration. If the 
vaseular supply does not keep pace with the development of the tumor 
a partial fatty or other degeneration may lead to the death of relatively 
large portions of it, and the softened parts being digested out by the 
gastric juice, erater-like defeets may result, with thiek and prominent 
edges, which increase with the extension of the neoplasm. In many 
eases the tumor shows a tendeney to scar formation, but it does not 
heal, for while it cicatrizes at one point it grows larger at another. 

Gastrie careinoma begins in the epithelium of the glands or their 
duets. With the exception of those tumors which spread from the 
esophagus, the tumor is eylindrical celled. The various kinds observed 
are as follows: 

1. Adenocareinoma, with many transitions to carecinoma simplex. 

lt begins especially in the eylindrical epithelium of the glands at the 
pylorus. It may be large and fungous, or at times papillary, nodular, 
or ring-shaped, and from the surface a white juice may be seraped. 
In the gross it commonly appears as a large ulcer with high nodular 
edges. Metastasis may be limited to nodes in the vieinity or be 
laeking. Cvystie dilatation of the glandular tubules and collection of 
mueoserous fluid result in the form known as careinoma eystieum. 
2. Medullary carcinoma is chiefly made up of epithelial cells, the 
proportion of stroma being slight. It may be a soft and polypoid 
nodule or a large ulcer with thick walls. Its eonsistence is soft, and 
much juice may be scraped from the section. All parts of the stomach 
may be the site of the tumor, but most often the pylorus, smaller 
eurvature, and posterior wall. In growth and extension, both in the 
stomach and to neighboring organs, it is rapid ; metastasis occurs early 
and the tumor ulcerates rapidly. 

3. Seirrhus careinoma occurs in about 75 per cent. of the cases. 
It is made up chiefly of fibrous tissue. The common form is exten- 
sive, firm, flat infiltration of the wall, less often nodules, converting 
the stomach into a rigid tube. At the pylorus extreme stenosis may 
oceur. The tumor is hard, yellowish, or white, and dry on section. 
The stroma may eontraet and lessen the stomach’s capacity, and the 
distortion may be irregular or uniform. The tendeney to ulceration 
is slight, and the course of the disease is slow, while metastasis and 
direct invasion of other parts are both delayed. 
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4. Gelatinous carcinoma, colloid cancer, is an unusual form in the 
stomach, characterized by the tendeney to mucoid degeneration of its 
epithelium as well as secretion of mucus in its glands. In the gross 
the tumor is gelatinous, semi-transparent, soft, and usually brownish. 
It oceurs as a nodule or as an ulcer, and shows less tendeney to invade 
other organs than the medullary form. 

Many forms of gastrie careinoma contain large capillaries, and thus 
have a telangiectatie appearance. 

Careinoma of the stomach is complicated with many other lesions. 
Chronic proliferation of fibrous tissue about the tumor may lead to. 
adhesions between the stomach and other organs. Hence the stomach 
and other parts are liable to be pulled out of place. As the tumor 
grows it extends by way of these adhesions to the vieinity, and espe- 
eially to the pancreas, the liver, the esophagus, or some part of the 
intestine. The omentum and the peritoneum are similarly involved. 
Extension to the vertebral column, the pleura, pericardium, lung, and 
mediastinum, is not uncommon. 

Continued ulceration leads to the formation of abnormal diverticula 
from the stomach, and also to fistulous communication with the intes- 
tine, esophagus, or gall-bladder, with abnormal flow of bile into the 
stomach and other parts. Less often the perforation opens into a. 
cavity of the body, as the peritoneum, the pleura, the pericardium, 
or externally ; against this result the fibrous adhesions protect for a 
time, 

Metastasis oceurs in part through the Iymphaties. "The nodes about. 
the tumor and later the retroperitoneal and thoracie nodes are apt to: 
be involved. Careinomatous thrombi in the gastrie veins and direet 
invasion of the portal lead to secondary embolism in the liver, pleura, 
lung, spleen, pancreas, and omentum. 

The uleeration may lead to abseesses and putrefactive and gangren- 
ous changes in adjacent organs, or sometimes in the stomach itself, but 
here the action of the gastrie juice prevents such results for a time. 
Saceulated peritoneal abscess, subphrenie abscess, pyopneumothorax, 
and pyopericardium, may be the eonsequences of such ulceration. 
Embolie abscesses in the organs and general pyemia are later conse-- 
quences. 

Among further complication of gastrie cancer may be mentioned 
hemorrhage in large quantities, which is rather unusual, or many small 
bleedings in and about the ulcer, which may give it a melanotie- 


appearance, 
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Chronie catarrhal gastritis is a regular sequel of the lesion, and is 
most marked immediately about the tumor. Funetional disorders are 
added and inerease the gastritis. Pyloric stenosis may result in great 
dilatation of the stomach, and ulceration about the pylorus may leud to 
early insuffieienee. Change in the position of the stomach is common 
if adhesions do not form, and funetional disturbances follow this; the 
_ pylorus may reach the cavity of the pelvis and become adherent there. 
 —_ Careinoma at the cardiae end produces stenosis and dilatation of the 
esophagus and diverticula. Later on the stomach may atrophy and 
become very small. 

Secondary gastrie eancer is rather infrequent. Flat-eelled epithe- 
lioma of the esophagus may extend to the stomach, and primary foei in 
the pancreas and liver may extend to it also. Metastases from other 
3 organs are rare. 
- Other tumors found in the stomach are mucous polyps in the course 
of chronie catarrh, fibroma and myoma in the walls, adenoma with 
_ transitions to careinoma, and rarely sarcoma and endothelioma. 
Changes in the Lumen and Location of the Stomach. Gastric 
 dilatation results from stenosis of the pylorus after carcinoma or benign 
- fibrous hyperplasia, and is called mechanical gastreetasia. Functionally 
 hypertrophy of the museular coats is apt to follow, and the same con- 
dition is found with congenital stenosis. Im other cases there is well- 
"marked atrophy of the gastrie tissues, as with some carcinomas, the 
- non-involved portion hanging as a thin-walled sac. Chronie gastritis 
is common with dilatation, partly because of slow digestion and con- 
 sequent overfilling of the organ, partly because of irritation from 
- deeomposing material and eonsequent inflammation. Organisms of 
_ fermentation and putrefaetion oceur in the contents of the organ. 
- These eonditions are not uneommon in chronie aleoholism. Some of 
_ the inflammation may be due to stasis. 
Dilatation of the stomach which does not depend upon mechanical 
- eonditions is termed dynamie eetasia, and is illustrated by the atony 
which oceurs with nervous discases. 
Dilatation may affeet only the greater eurvature, which may reach 
the pelvie brim, or the entire organ may dilate. 
 Gastrie stenosis is most common at the orifices, from scars and other 
- sources of eontraetion. Decrease in the size of the organ may be due 
to hour-glass contraetion from scars, to which a twisting about its 
4 main axis may be added, or to diffuse careinoma (atrophicans) or 
_ general induration (eirrhosis) in its walls. Stenosis of the cardiae 
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opening and general inanition are other cases in which the organ is 
small. 

The position of the stomach may be lower than normal, from enter- 
optosis, simple falling of the part, or dilatation, or traction of adhesions, 
and various internal hernias may contain a part of it. 

Infectious Granulomata. Tubereulosis of the stomach is rare and 
causes ulcers like those in the intestine, or with general infeetion, miliary 
nodules throughout the organ. Invasion from the serosa may cause 
gastrie tubereulosis. 

Syphilis is extremely uncoımmon. It may produce gummata which 
take origin in the submucosa. 

The Contents of the Stomach. In the newborn the esophagus and 
the reetum may be tied and the entire tract allowed to lie in water, 
If the child has not breathed the canal does not contain Air and will 
sink. After the child has breathed, air is swallowed and the organs 
will float, and a positive result may be taken as proof that the child 
was born alive, 

In the adult the stomach contains much gas with general tympanites. 
Blood is found with all uleerations, but the vessel may not be dis- 
covered unless large. Parenchymatous bleeding may occur with 
inflammations, following portal stasis, as in hepatie eirrhosis, with 
severe ieterus and some other diseases. With careinoma, especially, 
the admixture of altered blood gives to the stomach contents the 
peceuliar appearance of coffee-grounds. With ocelusion of the intestine 
the stomach may contain feces. Bile is frequently found in the 
stomach. 

Among parasites, ascaris and, with very recent infeetion, trichin® 
may oceur in the stomach. "Thrush, yeasts, and other vegetable forms 
are common with dilatation, and sareina ventrieuli is very frequently 


found. 
C. THE INTESTINE. 


In the small intestine are the valvule conniventes, decreasing in 
number from above downward, and the villi, which may be seen after 
washing the surface. The entire intestine is covered with eylindrical 
epithelium, and in this there are many beaker cells. Brunner’s glands 
are found in the duodenum, the erypts of Lieberkühn throughout. 
Two forms of Iymphoid tissue oecur, the solitary and the agminated, 
or Peyer’s plaques, the former strewn over the inner surface as small 
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- _nodules, the latter arranged in groups, especially in the lower part of 
the ileum, with the long axis parallel with that of the intestine, 
 —_ TPhe colon presents three external bands running longitudinally, and 
three ridges internally corresponding, and the semilunar folds, disposed 
across the lumen, divide the length of the colon into a series of commu- 
 nieating sections. Solitary follicles and erypts of Lieberkühn oceur. 
 Malformation. Among the congenital anomalies are atresia ani, 
_ relatively common, with which the reetum may be lacking, so that the 
lower part of the colon ends blindly ; atresia reeti, the rectum being a 
solid fibrous band and the anus marked by a shallow depression. 
Ä These conditions are due to imperfeet developments of the allantois 
and related structures. In the fifth week there is a eloaca in which 
the gut, ureters, and sexual ducts open. The anal opening is formed 
_ later by invagination from the skin. In the third to fourth month the 
_ perineal body forms and the reetum is separated from the anterior 
_ portion, now termed the urogenital sinus. When the reetum is not 
- formed, or the external invagination does not occur, atresia of the parts 
i results; when communication remains with the sinus the forms result 
which are called atresia ani, vesicalis, urethralis, and vaginalis. 
Enteroeystoma is a congenital condition due to the snaring off of a 
portion of the intestine, as Meckel’s diverticulum, or a part of the 
 intestine of a twin. Its wall has the structure of the intestine. 
Disorders of Circulation. These are of great importance in con- 
 neetion with changes in the lumen and the position of the intestine, and 

will be treated with them. 
Im the dead body the intestine is usually anemie, even when there 
has been inflammatory hyperemia during life. Hiyperemia is also 
_  eonneeted with stasis of all kinds. 

Infarets oceur by embolie or thrombotie closure of a large mesenteric 
- branch, aneurisms, and atheroma in the arteries and venous thrombi. 
- The gut is then strongly hyperemie and edematous for a certain section, 
- and blood is found within it. Stoppage of the eireulation is soon 
- followed by gangrene and inflammation. Small purulent infarets may 
come from abscesses and embolism. 

Eechymoses accompany all forms of ceongestion, uleers, superficial 
- burns, and hemorrhagie conditions. Older foci of hemorrhage are 
usually pigmented in retiform lines about the mouths of glands and in 
the £follicles. 

Regressive Changes. Amyloid degeneration is usually secondary, 
and eonverts the mucous surface into a dull, glistening, pale, and firm 
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surface. The amyloid matter lies chiefly in the vessels of the mueosa 
and the muscularis mucos®. _ Ulceration of the affeeted part is 
common, 

Pigmentation may oceur in the intestinal muscles as fine brownish 
granules like those in the heart (brown atrophy); it is seen with 
cachexia and senile marasmus. A reddish-brown discoloration oeeurs 
in the intestine of chronie drunkards. 

Catarrhal Inflammation. Catarrhal enteritis may be acute or 
chronie, confined to a small portion of the tract, or general. The causes 
are the same as for gastritis, and sometimes both diseases oceur together 
as gastro-enteritis. Long retention of intestinal contents within the 
canal and putrefactive changes, the use of food which has been spoiled, 
chemical substances, as arsenie, and organie poisons (ptomains) from 
decaying meat, sausage, cheese, and fish, produce severe attacks of 
acute enteritis. Among the baeteria which assist in the effect the 
baeillus eoli communis especially deserves mention. It eonstantly 
oceurs in the intestine and without apparent injury to the host, but 
when there is a wound of the mucosa it may penetrate the wall and set 
up severe suppurative inflammation. Diffuse catarrhal lesions are the 
earliest stage of speeifie enteritis, as diphtheritie or dysenterie inflam- 
mation, and accompany it. 

The intestinal mucosa is edematous, red, and swollen, and the 
character of the increased secretion is seromucous or mucopurulent. 
Mieroscopically there is infiltration of the mucosa, excessive formation 
of beaker cells, and desquamation of both superfieial and glandular 
epithelium. The follieles are prominent and take part in the inflam- 
mation, the solitary appearing as roundish projections, the agminate as 
flat swellings of grayish-red color. In Peyer’s patches when the 
Iymphoid elements are the more swollen the surface is granular, when 
the stroma is specially involved they are smooth and retieular. Super- 
ficial erosions of the mucosa are common, and may ulcerate. 

The intestinal contents vary with the seat of the inflammation. 
With colitis the feces are usually thin, mixed with mueus, at times in 
little masses, and of a green color because of imperfeet decomposition 
of the bile pigments. With the mieroscope fragments of undigested 
food are found. Not every diarrheal stool is produced by inflammation 
of the intestine, for simple inerease of peristalsis may be followed by 
thin dejections. In duodenitis a frequent symptom is ieterus, due to 
partial or complete ocelusion of the common bile duet by edema and 
thiekened mucus. 
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Enteritis follicularis is an inflammation speeially involving the 
E follieles, eausing infiltration and eontinued swelling of these structures 
_ and hyperemia about them, Escape of blood in them may leave pig- 
; mented spots. The swollen follieles may burst and leave small ulcers. 
 OChronic Catarrhal Enteritis. The etiology of the disease is not 
> diferent from that given for the acute forms, which it may also 
follow. It oceurs with other diseases and remains after a specific 
- inflammation has disappeared, and many cases are to be referred to 
ehroniec stasis with diseases of the liver and the heart. When eonfined 
S special parts of the intestine it may be due to foreign bodies or 
aa, of feces, änd, in the reetum, to stasis with hemorrhoids. 





With all catarrhal inflammations due to stasis, the part is of a peculiar 
- dark-red eolor with many small hemorrhages, and in time extensive 
- pigmentation may oceur and erosions of the surface. Hyperplasia of 
- the tissue between the glands may be observed, with increase of the 
2 ‚glands themselves and eystie dilatations.. Such hyperplastie changes 
are apt to be localized in parts of the colon. Chronie catarrhal inflam- 
'mation is more apt to end in atrophy of the glands, and the fibrous 
‚stroma may be increased. The membrane is then pale, thin, tough and 
a The villi of the small intestine may be small and pigmented 
1 so that the 2) look of the part is lost. In children the N of 












| . paper, and ı and the follicles are lost or to be a 
only as spots of pigment. 

The intestinal contents in ehronie catarrh may be thin or so thick 
as to be hard, and blood may be mixed with them. Certain cases, 
‚especially in women, are characterized by the production of large 
quantities of mueus, which colleets in masses or makes casts of the 
bowel (enteritis membranacea or eolitis mueinosa). In other cases 

there i is a retention of mueus in the glands (enteritis eystica). 

A special form of chronie inflammation is that oceurring in young 
children, caused by unsuitable artifieial food and retention of ingesta. 
On opening the intestine it is found filled with a thiek greenish matter, 
of disgusting odor, composed of undigested food and mucus, A 
the normal stool of the unweaned child is thinner, of an ochre-yellow 
eolor, and faint sour smell. The entire tract may be thinned or only 
the en, and the mesenterie nodes are usually enlarged. "The general 
Be ondition i is charaeterized by dry, pale, and harsh skin, a peculiar old 






s 
expression, atrophy of all organs, and especially of the museles, com- 
 plete loss of fat, and an abdomen either sunken in or puffed up by gas 
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in the intestine. Catarrhal pneumonia and ateleetasis are common, 
and slight degrees of these lesions are apt to be fatal with the enteritis, 
Cholera Asiatica. his disease is endemie in India, elsewhere occa- 


sionally epidemie, and is essentially a severe acute enteritis with the 


excretion of enormous amounts of diarrheal fluid. 

The post-mortem appearances vary with the stage of the disease. 
In the early stage (the algid) the intestine is filled with a whitish Auid, 
the ‘“ rice water ’’ 
and floceuli of mueus, and in it comma baeilli are to be found in 
countless numbers. "The mucosa of the ileum is very red and swollen, 
at first covered with a layer of thick mucus. Few or many small foei 
of hemorrhage may be present, and the follicles are swollen and gray 
or reddish. Rupture of these may make small uleers.. The colon is 
less affected or not involved. Microscopically there are the lesions of 
severe catarrh and profuse infiltration. 

After the algid stage a period of general infeetion may follow, called 


discharge, which is odorless and made up of serum 


the cholera typhoid, and if death oceurs now the intestinal condition 


may be negative. The hyperemia has disappeared, the mueosa is pale 
or marked by blood pigment, its contents are bile-stained and not so 


fluid, and in the eolon masses of firm feces may be found. In many 


cases a diphtheritic sloughing of the mucosa may take place, with large, 


deep ulcers and hemorrhages. 
In general the blood is thiekened, because of the great loss of fluid 
by the intestine, dark and imperfeetly elotted, the right ventricle and 


large veins filled with blood, and the left empty. The serous mem-- 


branes feel slimy and are covered by a thick albuminous sticky layer. 


The spleen is not enlarged. The kidneys present cloudy swelling, 


fatty degeneration, or acute nephritis, and, in some cases of cholera- 


typhoid, nephritis and uremia are the chief factors. The liver is m 


parenchymatous degeneration. The cadaver is eyanotie, the muscles, 


especially of the calf, are rigid, rigor mortis oceurs early and persists, 


and the abdomen may be much retracted. 


The accepted cause of cholera is the comma baeillus. In doubtful - 


cases its discovery may be the only satisfactory proof of the diagnosis, 
for the severer cases of cholera nostras are so nearly identical in symp- 


toms with the Asiatie type that only the presence of the v ibrio can de- 


termine the disease. Both mieroseopie examination of the stools and 


7 


eultivation must be employed. The cause of cholera nostras is unknown. 


Diphtheritice Enteritis. Dysentery is a (disease which is endemie 
in the tropies, but in this elimate oceurs in epidemies or sporadie: ally. 
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In tropical cases the presence of amebw is charaeteristie, and it is 
_ auestionable whether our dysentery of hot weather is identieal with the 
tropieal type. [Both are probably referable to a specific bacillus— 
 Bae. of Shiga.—En». ] 

"The disease begins acutely, as a rule, but may be chronie from the 
st. In mild cases there is a catarrhal inflammation of the intestine 
‚of pronounerd severity, and in the severe cases deep uleerations and 
neerosis follow in the intestinal wall. Inflammatory hyperemia is the 
st step in all forms, with small submucous hemorrhages and marked 
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Diphtheritie enteritis after bichloride poisoning. e. Upper necrotie portions of mucosa. f. 
- @lands: allnuclei here are lost. d, Portion not yet necrotic, infiltrated with cells. c. Submu- 
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dema of the mucosa. The other layers of the wall may be similarly 
janged. A profuse exudation of mucous or mucofibrinous material 
 oeenrs on the surface, and in severe cases the epithelium becomes 
- neerotie in many places, forming with the fibrinous exudate peculiar 
hite layers here and there, At first these lie on the folds in the 
'mucous membrane, and may be easily stripped up. Together with 


our out a purulent secretion. In the worst cases, so-ealled diphthe- 
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ritie dysentery, large sections of the mueous membrane may die and 
form whitish sloughs which are specially marked on the summits of 
prominent parts. The feces and bile stain these sloughs grayish yellow 
or brown, and now it is not possible to strip them from the tissue 
beneath, for their under layers are the dead mucous membrane itself, 
a true diphtheritie lesion. 

The upper layers of the mucosa have lost their nuclei, are invaded 
by leucoeytes, and form a granular mass in which the glandular struc- 
ture may still be recognized. "The deeper layers in the ease presented 
(Fig. 230) are not yet necrotie, but much inflamed, and the layers 





Acute dysentery. Naturalsize. Sloughs on the summits of the mueous folds, 


are infiltrated and hyperemie. Mieroscopically all the layers are thick 
and swollen, of a dark color, and the serosa may be covered by fibrin 
and pus. 

The sloughing tissues break down into a granular mass or are cast off 
in large pieces, after which extensive ulcers remain. The ulcers follow 
the longitudinal and transverse folds and, by fusing, make map-like 
lines on the surface. Their edges are uneven and sharply dis- 
tinguished by their bloody exudate from the surrounding swollen 
mucosa, which gives them a characteristic appearance. In time the 
furrows between the ridges are involved, and the entire membrane may 


DISEASES OF THE DIGESTIVE ORGANS. 375 






be destroyed. The worst cases are aceompanied by suppurative and 
gangrenous changes. 
— The contents of the intestine may be thin, mueoserous, or purulent, 
 light-colored or mixed with blood ; bits of fibrin and sloughs or large 
- portions of dead mucosa may be mixed with it. The mucus may form 
 sago-like masses. In gangrenous cases the contents are dark and of 
 unpleasant odor, 
Deep uleeration may lead to tearing and ln of the wall, 
with eonsequent peritonitis or periproetitis and fistule. Asa rule, in 
 ehronie cases the wall becomes so thick as to prevent this complication, 
Healing is complete when the uleers have been superficial and only 
small pigmented scars remain. With deeper destruetion the scars may 
- at last produce stenosis, and in all cases the membrane is apt to be 
- somewhat atrophic. 


beenteds ulcers, with polypoid swelling of remaining portions. a. Projecting remnant tn 
Aria epithelium, 5b. Submucosa swollen and infiltrated. g. Ulcer which lays bare the mus- 
eularis, c. d. Longitudinal muscle. e. Serous coat. X 12. 


In chronie dysentery hyperplasia of the mucous membrane produces 

- great thiekening of that layer, the glands atrophy, the surface may 
- present polypoid projections, and at last an atrophie stage leads to 

a smooth and firm intestinal wall which is without elastieity. The 
- muscular eoat may be much hypertrophied. 

-  Dysentery is usually confined to the eolon, and the reetum is the 

part which suffers most, while in the small intestine slight catarrh or 
some little production of fibrin may be noticed. 

-  Follieular dysentery is usually chronie, oceurs in the colon, and 
 affeets its Iymphoid follicles. These swell and suppurate, and when 
the pus breaks a small “ lenticular ”’ ulcer is left, with thin, sharp, 
_ undermined edges which become elevated when water is poured upon 

them. While the pus is evacuated through a small opening on the 

 summit of the follicle the uleerative process extends in various diree- 
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tions through the submucosa, and a large section of the mueosa is thus 
undermined ; hence these uleers are called sinuous. When two or more 
of these lesions fuse the mucosa forms loose bridges over them and can 
be lifted up. "The process is seldom diphtheritie. 

Chronie thickening of the tissues and atrophy follow, and more or 
less scar formation and retraction are common. 

Other pseudomembranous forms of enteritis oceur as follows: 

1. After mechanical irritations, as from fecal stasis and eoneretions, 
The pressure of the contained material causes neerosis of the intestinal 
wall, and fecal uleers result, due to the action of the bacteria present or 
diphtheritie exudates, and the ulcers may perforate the wall. These 
are called stercoral ulcers and diphtheria. "The lesion is commonest 
where the large intestine bends, as the hepatie and splenie flexures 
and the appendix. In strangulation of the intestine it is the fecal 
stasis, as much as anything, which leads to neerosis of the wall. 

2. Many chemical substances, especially the corrosive poisons, may 
produce the lesion, both when they pass through the intestine and when 
they are excereted by it. Arsenic and mercury are the best examples 
of this kind, but ptomains from decayed meat have the same effect. 

3. Catarrhal inflammation of various degrees in many cases appears 
to prepare the ground for a diphtheritie process, as occurs in typhoid 
fever at times, intestinal tubereulosis, cholera, and general septie 
conditions, puerperal fever, scarlet fever, and pharyngeal diphtheria. 

4. A form of the lesion is associated with retention of urine, and is 
known as uremie dysentery or enteritis. It is supposed that carbonate 
of ammonia is formed in the intestine from exereted urea, and acts 
locally as an irritant, but probably the bacteria of the parts cause a 
diphtheritie exacerbation of the catarrhal inflammation always present 
with intestinal stasis. 

5. Wound infeetion and various operative procedures about the 
abdomen may be followed by diphtheritie enteritis, and its localization 
is then irregular. 

Beside the follieular inflammation mentioned, suppurative lesions in 
the intestine may follow septic embolism as in myeotie endocarditis, 
the small abscess eorresponding to a twig of an artery and surrounded 
by a hyperemie margin. On examination by transmitted light the 
oceluded vessel may be visible. Small myeotie aneurisms may also 
oeeur in such conditions. Primary phlegmonous enteritis is very rare. 

Specific Inflammations and Infectious Granulomata. Typhoid 
Fever. This is an infeetious disease which is due to a speeifie baeillus, 
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causing lesions specially localized in the intestine, but including other 
-  organs also, and marked general symptoms, especially of the nervous 
system. 

After an ineubation which usually lasts two to three weeks the 
_ intestinal disease begins as a catarrhal inflammation with particular 
_ involvement of the Iymphoid structures, both solitary and agminate. 
The elinical course of the disease is divided into stages, and to these 
the pathological infiltration, sloughing, ulceration, and eleansing of the 
uleer eorrespond. 

In the first stage, which usually lasts to the beginning of the seeond 
week, there is well-marked redness of the mucosa in the lower ileum 





8 Intestinal lesion of typhoid fever. Natural size. Third week, Above, the large ulcer contains 
necrotic sloughs, the smaller ones are elean., 


- and upper colon, with edema and often small hemorrhages. "The 
follicles swell to the size of a pea, and the Peyer’s patches become as 
much as 3 to 4 mm, higher than the rest of the mucosa. On the 
valve of Bauhin there may be such an agminate folliele arranged trans- 
_ _versely, the rest have their long axis in the direetion of the intestine. 

% The surface of the patches is swollen, smooth, or marked by lines of 
4 Special prominence, on which there may be a fibrinous exudate. The 
Iymphoid areas then become paler, gray, or reddish yellow, and at last 
white and soft. The infiltration may involve the adjacent mucosa and 
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the wall to the museular layer. It depends upon cellular infiltration, 
inflammatory hyperplasia of the Iymphoid cells, and proliferation of 
endothelial cells. Under the mieroscope the folliele, at first sharply 
defined, fades into the surrounding tissue. 

The chief site of the lesion is about the lower end of the ileum, neaı 
the ileocecal valve, and the vermiform appendix, which is full of 
lymphoid tissue, is often involved. Proceeding in either direction 
from this point the intensity of the inflammation becomes less. Rarely 
the solitary follieles of the colon are the chief point of attack. 

In mild cases the imfiltration resolves and the disease ends. In 
severe cases necrosis follows the stage of infiltration. The central 
part of the folliele dies and becomes a mass of structureless granular 
matter, perhaps holding leucoeytes, called the typhoid slough. The 
mucosa alone or the whole thickness of the wall to the serosa may be 





Intestine in the second weck oftyphoid. A. Mucosa and submucosa. B. Muscularis. 
C, Serosa. a, Villi. b, Slough with broad infiltrated edges on each side. x 12. 


involved in the neerotie mass. This is white and lies in the middle of 
the plaque, with thickened margins about it, but in time it becomes 
yellow or brown from bile pigment. This stage lasts to the end of the 
second week. 

Demarcation and removal of the slough occur in the third stage, by 
gradual loosening about its edges and breaking down or expulsion as a 
mass. In the cadaver it may be lifted off its base. _ The resulting 
uleer is round in the solitary folliele, oval in the agminate, its long 
axis parallel with the intestine, with a broad, high wall, which is 
undermined, and, as a rmle, the ulcer does not extend beyond the 
Iymphoid area. The base of the uleer may be necrotie in fine points 
or larger masses, and is formed by any layer of the wall in proportion 
to the depth of the necrosis. At times the uleer spreads secondarily. 
The removal of the slough oceurs in the third to the beginning of the 
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fourth week. When the ulcer is elean the edges lose their infiltration, 
the undermined margin helps to lessen the size of the defeet, and 
granulation from the bottom leads to formation of a flat scar. Pigment 
may remain at the place for a long time. Cicatricial contraetion does 
not oceur. The healing process is completed in about two to three 
weeks, and the follieles may be partially regenerated. 

Intestinal hemorrhage and perforation may complicate the disease, 
the former due to arrosion of a vessel in the ulcer at the end of the 
second or the first of the third week. It may be fatal. Perforation 

may be due to destruction of the serous surface or tears in the weak- 
ened part from active peristalsis. It occurs most often in the third or 
fourth week and causes general peritonitis. 
To estimate the duration of the disease from the gross appearances 
wre must remember that the lesions do not develop all at one time, but 
those near the ileocecal valve are usually the oldest, and in passing 
-  upward newer foci are found. The lower portion may contain eleansed 
_  uleers and the upper forming sloughs. When there is a relapse, 
usually during the fourth week when the uleers are being eleansed, 
new foci may be found by the side of those nearly healed. 

Infection probably occurs through the alimentary traet, where the 
 baeilli are to be found in numbers, and from here both bacilli and their 
produets enter the blood and Iymph. 
| The mesenterie nodes are early involved by an infiltration like that 
in the follieles, so that they reach a large size and often show neerotie 
changes. Suppuration and rupture may cause fatal peritonitis. From 


these nodes the infeetious material reaches the blood and causes marked 
 swelling of the spleen. This depends upon both intense eongestion 


_ and hyperplasia of the pulp, and may last to the fourth week and be 


of large size. From eireulatory disorders and the action of bacteria 


the spleen may eontain infarets, and if these suppurate and break they 


_eause peritonitis. The marrow of the bones suffers a similar hyper- 





plasia, and osteomyelitis may follow. - 

The respiratory organs take such an active part in the disease that 
they have been regarded as the port of entry of the infeetion. The 
larynx may present catarrhal inflammation, superfieial erosions, or 
deeper uleeration. The bronchi are the seat of eatarrhal inflammation, 
and the lungs of lobular or lobar pneumonia, but it is not clear how 
much of the complieating lesion is due to the organism of typhoid and 
‘how much to some other form. 

Typhoid baeilli have been recovered from the spleen, the blood of 
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the rose spots, the liver, gall-bladder, serous exudates, the blood, and 
the central nervous system. 

In the skin there is a rosy eruption in the beginning of the second 
week. Pleurisy and peritonitis may be due to metastatie infection. 
The joints and periosteum may be inflamed, parenehymatous degenera- 
tion in the heart, liver, and kidneys, and waxy changes in tlıe muscles, 
especially the recti abdominis, are associated lesions. Other suppura- 
tive inflammations may follow the disease, affeeting the middle ear, 
the parotid, the brain, ete. 

Tuberculosis of the intestine resembles the same lesion in other 
mucous membranes. It begins with the formation of scattered nodules 


By 1G, 2335. 





Tuberculous intestinal ulcer. Natural size. 


surrounded by cellular infiltration, and both in time caseate, open 
through the epithelium and make uleers which spread in all direetions 
as new portions become caseous and break down. A recent tuber- 
eulous uleer has thick edges which are beset with nodules or in places 
caseous. The lesion is usually disposed with its long axis transverse 
to that of the intestine, and many of the girdling uleers may blend and 
make large map-like defects in which little islands of unchanged mucosa 
may persist. 

Older ulcers have a very irregular form, partly due to the uneven 
extension of the process and partly to merging of ulcer with ulcer. 
The edges are sinuous, more or less undermined and overhanging, and 
along them there are foci of new and caseous tubereles, as also on the 
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Aoor of the uleer. The uleer seldom eleanses itself and still more 
seldom heals. 

When a tubereulous ulcer extends into the wall for any distance the 
serous surface is usually beset with small tubereles, and about them 
there is a produetive inflammation which covers the tubereles with 
fibrous tissue. Adhesions form between loops of intestine, the organs 
of the abdomen, and the wall. Perforation may thus open one loop of 
 intestine into another (fistula bimucosa). Tubereulous peritonitis may 
develop in several forms. Perforation into the peritoneum is rare, and 
when it oceurs the opening is already surrounded by fibrous tissue and 
the resulting inflammation is localized. 

The ileum is the common seat of the lesion, especially about the 
ileocecal valve, but it may occur elsewhere in the tract. The ulcers 
may be few or multiple, and the follieles are usually swollen. 





Tuberculous intestinal ulcer, a. Mucosa. b. Submucosa. c, Muscularis, g. Vessel. it. Tubercie 
in the mucous membrane. 7. Focus which is caseousin the centre, X 12. 


In most cases the disease arises from swallowing tubereulous sputa, 
and it regularly complicates pulmonary tubereulosis with cavities. 
But it may oceur primarily in the intestine, and some of these cases 
are to be ascribed to the use of milk contaminated with baeilli. 
Tubereulous lesions in the mesenterie nodes are a frequent ecomplication. 
Syphilis is not common in the alimentary canal. It may oceur as. 
' gummata and ulcers. (See Reetum, p. 382.) 


Special Diseases of Certain Sections of the Intestine. 


(a) Duodenum. The chief lesions are uleus rotundum, like that of 
the stomach, and eatarrhal inflammation with ieterus. Careinoma may 
develop from the papilla. 

(b) Cecum and Appendix. Inflammation is caused by fecal 
accumulations, and may be of any kind. The appendix is surrounded 
by peritoneum and has a mesentery of its own. The eecum has a 
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serous covering only on its anterior, lateral, and lower aspects, and 
behind it there is much areolar tissue. The entire cecum may have no 
serous investment. When inflammatory perforation occurs in this 
region the pus may invade the retroperitoneal tissue (paratyphlitis), or 
ascend to the kidney, or descend into the pelvis or the inguinal and 
erural rings. It may also perforate into the peritoneum and set up 
general or localized inflammation. 

Perityphlitis is a circumseribed peritonitis over the cecum and 
appendix, localized in favorable cases or ending with perforation and 
general inflammation. Healing of these lesions is accompanied by 
fibrous adhesions between the cecum and any neighboring parts. 
Sacculated eolleetions of pus may thus be formed and persist for a long 
time, or gradually seek an outlet through some dependent part. 
Dropsy of the appendix is caused by the accumulation of thin mueus 
in it, and obliteration may be the result of senile involution or fibrous 
hyperplasia. 

(ec) Rectum. The most important disorder of eireulation is varieose 
dilatation of the hemorrhoidal veins, making piles or hemorrhoids. 
Thrombosis is common and also inflammation of the rectal mucosa. 

Catarrhal and gonorrheal inflammation of the reetum are observed. 
Ulcerative and diphtheritie lesions oceur here, and from such processes 
the tissue about the reetum may be inflamed (periproctitis) and cause 
abscesses or chronie induration. Abscesses opening into the reetum 
alone leave fistule which are called incomplete internal; opening on 
the skin they are incomplete external ; joining both mucous and outer 


surfaces they are fistule ani complete. "The bladder, vagina, and 


other organs may be perforated also. 

A form of proetitis which oceurs only in women converts the entire 

mucosa just above the anus into tough, fibrous tissue, with hypertrophy 
of the muscular tissue and stenosis of the part. It may be due to 
gonorrhea, syphilis, fecal stasis, and other causes. 
_ Tumors. Fibroma, myoma, and lipoma are fairly common in the 
intestinal walls. Polyps result from chronie inflammations. Adenoma 
may be polypoid or flat, the latter leading to great thiekening of the 
wall, and showing transition to careinoma. 

The malienant intestinal tumors are especially careinomas, which 
most often invade the rectum, sigmoid flexure, cecum, and appendix, 
and papilla of the duodenum, The disease is more frequent in men 
than in women. In form the tumors resemble those of the stomach, 
and rapid uleeration is common. The usual point of origin is the 
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glands of Lieberkühn. Adenocareinoma and careinoma simplex, car- 
einoma gelatinosum, and epithelioma at the anus are the ecommonest 
varieties. 
The results are stenosis of the lumen, which’ may appear to improve 
when uleeration sets in, fecal impaetion, dilatation of the upper part, 
_adhesions, and hemorrhages. Diffuse carcinoma and suppurative 
- inflammation of the peritoneum may occur, Purulent periproctitis 
4 complicates reetal cancer. Sarcoma of the intestine is rare. 
Changes in Location and Lumen. Hermia is the passage of an 
4 organ or part of an organ from a body cavity to the outside or into 
_ another cavity, and the protruding organ is covered by the serous 
- lining of the original cavity. The dislocation occurs in all the serous 
_ eavities of the body, but is usually understood as applied to the abdo- 
- men and its contents. The routes by which the hernia leaves the 
_  eavity are usually the course of vessels, nerves, and ducts or weak 
g places which give way to pressure. The disposition may be congenital 
or acquired. Common sites for hernias are the inguinal ring (passage 
of the seminal cord or round ligament), erural ring (vessels), the 
_ umbilieus, the inguinal canal, parts which have been distended and 
- weakened as by pregnaney, and scars of wounds (laparotomy, ete.). 
The peritoneum investing the hernia is called the sac. Where the 
serous covering is lacking the protrusion is called a prolapse. The 
narrow portion of the sac which oceupies the place of exit is the neck. 
E The hernial sac may be congenital, as in hernia at the umbilieus and 
into the serotum. "The other coverings of the hernia consist of various 
- layers of muscle, faseia, and skin. 
The contents of the sae may be a portion of the intestine or of 
- omentum. Hernia of intestine alone is called enterocele, containing 
 omentum it is called epiplocele, and with both enteroepiploeele. In the 
- larger hernise the stomach, liver, spleen, uterus, and other organs may 
be found, or practically the entire abdominal contents (eventration). 
A special form of hernia (Littre’s) contains only a part of the intestinal 
- wall. The sae may be oceupied by a serous fluid in addition, at times 
in large amount. 

In time the sae forms adhesions with its surroundings as the result 
of inflammation, but the eontents may still be redueible. When the 
adhesions oceur between the sae and its contents they can no longer be 
returned to the abdomen, and the hernia is said to be irredueible. The 
tendeney of any hernia is to become larger as the neck of the sac 
widens and more of the organ descends into it, and hence, from simple 
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volume or from narrowing at the neck, the tumor cannot be reduced, 
and with a wide neck the contents of the sac return as soon as replaced. 
With the largest hernias the abdominal cavity may beeome smaller 
and incapable of containing all the protruded viscera. When the neck 
of the sac is tight the intestine suffers from compression, which lessens 
its Jumen, and the disordered eirculation in the part leads to inflam- 
matory adhesions. The portion of intestine above the hernia may 
dilate and its museular fibres hypertrophy. Fecal stasis may result 
from the compression. 

Among the most serious eonsequences of hernia is strangulation of 
the contents of the sac. When a small portion of the intestine has 
been pressed through a narrow opening it is emptied by the pressure 
of passing through. Üonstrietion of the neck by adhesions, scars in 
the fascia and peritoneum, false membranes, and other causes reduce 
its Jumen and cause elastie strangulation. When the contents of the 
intestine aid in produeing strangulation it is called fecal strangulation. 
This usually follows some sudden increase of the intra-abdominal 
pressure, as on lifting heavy weights, coughing, expulsion of feces, 
which produce a marked distention of the protruded portion of the 
intestine. Passage of a portion of the omentum into the sac by the- 
side of the previous intestinal hernia may have the same effeet. The 
immediate result is distention and complete ocelusion of both parts of 
the loop, the descending and the ascending. 

The veins are compressed, while the thicker arteries for a time are 
not so much affeeted. This causes passive congestion and stasis, 
serous transudation, increase of fluid in the sac, and its discoloration 
by red cells. Bacteria pass through the wall of the gut and multiply 
in the fluid. In time the hernia becomes neerotie and inflamed. The- 
serum is more purulent, fibrinopurulent deposit occurs on the walls 
of the sac, the wall of the intestine softens with suppurative and 
necrotic changes, and may tear or rupture, The process may pass 
to the general peritoneum and set up purulent peritonitis. After per- 
foration of the intestine a fecal abscess is formed, and when this opens- 
throush the integument a fecal fistula, or anus preternaturalis, results. 
In rare cases the arteries also suffer compression, but the result does not 


differ. 
The Single Forms of Hernie. 


1. Inguinal. (a) External. The hernia passes into the internal 
abdominal ring to the outer side of the epigastrie artery, and emerges 





PLATE XXIII 


FIG. 237. 






Diagram of the Relations between Exter- 
nal and Internal Inguinal Hernia; right 
side. Red line, Peritoneum. 











1. Arrow showing external hernia. 2, Arrow showing internal 
hernia. 3. Epigastrie vessels 4. Exit of direet hernia. 5. Internal 
ring. 6. Its upper margin. 7. External ring. 8. Obliquus internus 
and transversalis, 9. Transversalis a. 9a. Tunica vaginalis 
ofcord and testis. 10. Aponeurogis of external oblique. 11. Testis. 
12. Tunica vaginalis propria. 18. Rgmains of gubernaculum testis, 
(After GRASER). x 


FIG. 239, 


grammatie Sagittal sec- 
on through the Inguinal 
Canal. 


‚Horizontal ramus of pubes. 2. Skin. 
taneous fatand fascia. 4. Aponeurosis 
ternal oblique. 5. Internal oblique and & } ; 
ealis united. 8, Trangversalis fasala. Diagrammaätiec section through 
oneum. 8. Poupart's ligament. 9. Upper a Femoral Hernia. 

91 of faleiform process. 10. Fossa ovalis. 

tineal fascia, 12, Peetineus. 13. Bursa. 1. Horizontal ramus of pubes. Gand 14, Traus- 
ng ptum crurale, 15. Site of femoral hernia, versalis fascia. 7and 22. Peritoneum. 8. Poupart’s 
16, Cooper’s ligament. 17. Vas deferens. lijgament. 9 and 21. Parts of faleiform process. 
rnalspermatic vessels. 19. Crermaster. 10. Lamina ceribrosa. 11. Pectineal fascia. 12, Pec- 
Aternal spermatic nerve. (After GRASER.) tineus, 16. Cooper'sligament. 17, Spermatie cord. 
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j from the external ring. This is possible when the processus vaginalis 
from the peritoneum, which is carried down with the descent of the 
testis, is not obliterated at the ring, though it may be shut off just 
above the testis, or when, although obliterated, it is pushed ahead of 
the protruding intestine. If it does not emerge from the outer ring an 
 interstitial hernia results, if it reaches the bottom of the serotum it is 
ealled serotal hernia, and if it remains between these limits alongside 
of the spermatie cord it forms a funieular hernia. In the female it 
 passes out with the round ligament and enters the labium majus, mak- 
ing hernia inguinalis labialis. As the direction of the inguinal canal 
is from without inward, and from above downward, hernia passing 
through it is called also oblique or indireet. 


N 
[ 


Fig. 288. 












B Section at the crural ring. 1. Poupart’s ligament. 2. Gimbernat’s ligament. 3. Iliopectineal 
- eminence. 4. Peetineus musele. 5. Pubic spine, 6. Crural ring with septum. 7. Anterior erural 
‚nerve. 8, Psoas iliacus muscle 9. Mucous bursa. 10. Obturator foramen. 11. Femoral vessels. 


 (b) Internal. A triangular area bounded below by Poupart’s liga- 
_ ment, above by the internal’obligtie and transversalis, and internally 
by the reetus, is the point of exit for this form of hernia. In front of it 
is the external ring, and protrusion through this weak area out of the 
} ring js called direct inguinal hernia. It seldom reaches the serotum, and 
usually has the epigastrie artery and the spermatie cord to its outer side, 
2. Crural hernia passes out through the erural ring, below Poupart’s 
ligament, external t0 the pubie spine and Gimbernat’s ligament, 
internal to the femoral vessels. It may be strangulated by the falei- 
form process of the fascia lata, or at the erural ring. It does not 
25 
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oecur congenitally, but usually late in life, and more often in women 
than i The contents are usually small i i i 

in men. En contents are usually small intestine, at times also 
omentum,  Littre’s hernia is common. 


Fıs. 241, 





Transverse section through the abdomen, the intestine removed. Above, the bladder- and the 
anterior abdominal wall. Above the vertebra lie the aorta and vena cava, to either side the 
ureters. On the right side between the bladder and the lateral ligamentisa pocket through which 
obturator hernin passes. Just aboveitis the exit of femoral hernia which is separated from the 
two inguinal hernias by Poupart’s ligament. Between the external and the internal inguinal lie 
the epigastric vessels. To the left a femoral hernia with contained omentum. a. Lateral vesical 
ligament. db. Median vesical ligament. ce. Lateral vesical ligament. d. Epigastric artery, 
e. Internal inguinal hernia, f. Femoral hernia, g. External inguinal hernia. A. Poupart'’s 
ligament. (After HILDEBRAND.) 
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3. Umbilical. "The congenital form is strietly not a hernia. It is due 
to imperfeet elosure in the anterior middle line and varies in size from a 
small protrusion with a portion of the intestine inside it to large defects 
and eventration of all the viscera, covered only by the amnion. Such 
2 children are born dead or suecumb to gangrene of the hernia or its 
4 eontents. In children an acquired form consists of a protrusion 
through the upper portion of the umbilical ring, where the tissues are 
“not reinforced by remnants of the urachus and umbilical vessels. In 
_ adults the umbilieus may be stretehed open by pregnaney and permit 
the hernia. Occasional rare forms of hernia are the ventral, lumbar, 
 obturator, seiatic, perineal, and diaphragmatic, which are understood 
from their names and the explanation of Fig. 241. 
 Retroperitoneal Hernia—Internal Strangulation. In various 
| parts of the abdomen there are recesses in the peritoneum which may 


FıG. 242. 





2 ‚Formation of a knot between the rectal flexure and a coil of small intestine. (After KÖNIG.) 


receive portions of the organs and by them become dilated. As 
amples may be eited the duodeno-jejunal fossa, at the transition 
m duodenum to jejunum, the ileocecal fossa, and the foramen of 
inslow. More often the strangulation is caused by fibrous adhesions 
ween the coils of intestine and the omentum. In all these cases 
nstrietion and twisting of the included part may produce results 
similar to those deseribed with strangulation. 

Volvulus is usually caused by twisting of a portion of the intestine 
out its mesenterie axis so that the two limbs of the loop cross each 
other. Torsion thus narrows the lumen and eompresses the veins of 
the part and causes strangulation. It is most easily produced where 
the mesentery is long and its attachment narrow, as at the sigmoid 
flexure. Here the disposition may be congenital, the result of peri- 
tonitis and adhesions, or simply of overfilling and consequent sinking 
‚of the upper portion, 
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Sudden rapid increase in the vigor of peristalsis after eontusion of 
the abdomen, enteritis, and colie may have a similar effeet. Solution 
of the torsion may be prevented by increase of contents, the pressure 
of other organs, and constrietion of fibrous bands. Gangrene and 
perforation follow after varying periods. 

The formation of knots in the intestine is at times possible when the 
mesentery is very long and the abdomen relatively large and its walls 
lax, as after many pregnancies and in old age. The knot oceurs 
most commonly between the sigmoid flexure and a coil of small intes- 
tine. It may follow axis-torsion, and the manner of its gradual 
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Diagram of invagination. A. Upper part received into B, the lower. a. Serous coat. b. Mucous 
coat shaded. At the middle of the invagination the mucosa is three times encountered ; in the 
middle and outer layer directed inward as normally, in the remaining portion reversed ; the 
middle and inner layers have the serosa in contact. 


formation appears from the appended diagrams. Its results are stran- 
gulation and necrosis of the intestine. | 
Invagination—Intussusception. When a portion of the intestine 
is, at it were, swallowed by a portion below it, the intestinal wall at 
the side of the invagination is twice folded on all aspects, so that a 
section reveals three layers on each side, as appears from the diagram. 
These layers are the continuous wall of the received part, the reversed 
wall of the same, and the wall 
of the receiving part. Invagin- 
ation usually results from irreg- 
ular peristalsis and oceurs in the 
direetion of the flow of its con- 
tents. When a section of the 
intestine is paretic and strong 
peristalsis oceurs in the upper 
section, the latter is pushed by 





Invagination of the small intestine. a. Upper 


portion of intestine. b. Lower portion, intussus- its own motion into the lower, 
eipiens. ce. Intussusceptum. (After ALBERT.) 


and this goes on until a section 
still farther along, which is not paretie and dilated, is reached. The 


mesentery of the receiving part is also invaginated, and hence liable 


Br 
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4 to suffer compression and also to swell and plug the part. Gangrene 
of the received part may follow, and with adhesion of the serous layers 
4 this may result in healing, with the passage of the dead section per 
 anum. In other cases complete gangrene and rupture may take place. 
. Invagination is most common in the small intestine, or this may 
= pas into the colon, and the process may go on until the ileum presents 
 atthe anus. In children, after diarrheal diseases, invagination may 
—_ oecur just before death, but the displacement is wholly free from inflam- 
 matory reaction and easily reduced. 
-  Prolapse. Protrusion of a viscus from a serous cavity without 
- pushing the serous membrane before it is called prolapse. It may 
- follow ineised wounds or tears or fissures of the peritoneum, and 
 diaphragmatic hernia is usually of this kind. Organs which are free 
from serous investment may also leave the cavity, as the bladder, 
 vagina, and uterus. A special form oceurs at the anus, and of this two 
- varieties are recognized : 
- 1. Prolapse of the reetum (total), from relaxed sphineter and peri- 
- reetal tissues, as after chronie catarrhal inflammation. It usually 
- follows straining at defecation, and is most common in atrophie children 
- und in the aged. 
2. Prolapse of the mucosa of the reetum (prolapsus ani) may 
- acecompany hemorrhoids or polypi which exert traetion on the part. 
4 Invaginations which present at the anus may be distinguished by the 
- fact that the lumen of the reetum may be entered alongside the pre- 
F senting intestine. 
 Preternatural Anus--Fecal Fistula. These are different degrees 
- of abnormal communication of the intestine with the body surface, the 
- former allowing the discharge of nearly the whole contents of the 
-  intestine and the latter of only the fluid portion, usually. Strangula- 
- tion of the intestine and inflammatory adhesions to the abdominal wall 
are the commonest preceding eonditions, and not only the limit of the 
 knuckle of gut may become adherent, but its adjacent sides may fuse, 
so that when the convex portion dies the fused sides make a prominent 
—  spur internally, which direets the fecal matter through the unnatural 
_ opening. Hence the lower portion is apt to narrow so much that it 
- will no longer take any material coming from the upper, and all fecal 
matter is voided externally. 
Very eommonly the skin about the opening is piereed by one or 
more fecal fistule. In many cases the adhesion between the skin ard 
the intestine is such that the abnormal passage is wholly lined by 
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epithelium. Other cases of abnormal anal openings oecur with tuber- 
culous processes in the intestine. Fistula may heal by itself, the larger 
openings never do. 

When the abnormal opening lies in the upper portion of the small 
intestine the general condition suffers, but in the lower part of the 
ileum or in the colon it may cause only ineonvenience, 

Artificially such an opening may be established after hernia, when 
the protruded part is t00 neerotie to return to the abdomen, or in 
careinoma with stenosis, 


FıG. 245. 





Anus preternaturalis. a. Parietal peritoneum, 5b. Anal opening. ce. Intestinal spur or septum. 
J. Afferent limb. d. Efferent limb ofintestine. (After Scarpa, in König’s Lehrbuch d, Chir.) 


Changes in the Intestinal Lumen. Stenosis may occur with con- 
strietion or pressure from without or from lesions within the intestine. 
Strietures are usually the result of diphtheritie or, in the rectum, of 
syphilitie lesions. Invagination, torsion, and other causes have already 
been treated. Severe inflammation and starvation may lead to general 
decrease in the size of the intestinal lumen. Dilatation with hyper- 
trophy of the museular layers oceurs above constrietions, and this is 
both a result and a cause of paralysis of the wall in acute dilatation. 
Large aceumulations of gas and feces may also dilate the canal. Par- 
tial dilatation may oceur in the sections of the colon, and false diver- 
ticula are found in the sigmoid and at the mesenterie attachment in the 
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| small intestine by diastasis of muscle fibres and protrusion of the 
mucosa between them. 

Rupture of the intestine may follow gangrenous and ulcerative 
processes, especially when the part is filled with feces. The serous 
 eoat ruptures first and places may be found where this alone is torn. 
Very small ruptures may not allow the feces to pass out, and healing 
EN possible. Fecal peritonitis and abscess are the usual consequences, 
‘ Intestinal Contents. After every ingestion of food the small intes- 
fine eontains more or less chyme, and in proportion to the advance to 
the eolon this becomes more fecal, and gas is mixed with it. In the 
- _newborn meconium is found, composed of mucus, bile, epidermal 
eells, lanugo hairs, and meconium bodies, which consist of bile 

- pigment. Crystals of hematoidin and cholesterin also are found. 
Pathological contents have already been mentioned. A large 
- acecumulation of gas is known as meteorism or tympanites, and this 
both eauses and follows paralysis of the muscular layers. Large 
admixture of blood gives a brownish-red or black color to the contents, 
- and oceurs in ulceration, stasis (eirrhosis), strangulation, hemophilia, 
- jeterus, and other diseases., Mucus is either fluid or in masses and 
false membranes. 

-  Intestinal stones (enteroliths) are found in the appendix and the 
eeeum. Some are made up of vegetable fibres felted together, with 
- fecal matter and mineral salts and bile. Those in the appendix are 
F usually hardened feces and mucus in alternating layers, or a foreign 
body, as a seed, on which such deposits have been made, Medicines, 
foreign bodies, gallstones, and pieces of neerotie mucous membrane are 


“n 


- also oecasionally found. 

Parasites. The most important intestinal forms are the tapeworms, 

tenia and bothriocephalus, and ascaris Jumbriecoides, anchylostomum 

 _duodenale, trichocephalus dispar, oxyuris vermicularis, cercomonas, 
' and trichina. 



















D. DISEASES OF THE LIVER. 


Within the liver there is fibroüs tissue between the lobules which is 
derived from the eapsule of Glisson, accompanying the hepatie artery, 
the portal vein, and the bile-duets. From the artery and the vein 
a system of capillaries enters the lobule, and, from the bile-duets, 
-  eapillary biliary vessels, and these do not eommunicate with the blood 
eapillaries. Those from the vein enter the central vein of the acinus, 
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which oceupies its axis, and empty into the sublobular veins, which 
then unite to form the hepatie vein. In the periphery of the acinus 
there is an anastomosis between the portal radieles and the capillaries 
from the hepatic artery. The site of the central vein is the central 
zone of the acinus, and the part between this and the periphery is the 
intermediate zone. 

The division of the organ into lobules can be seen with the naked 
eye, and still better by a magnifying glass. Where no vessels run 
between acini their borders are not distinet. 

The central portions are darker than the rest of the acinus, because 
in the cadaver the blood colleets in the veins, and the periphery is 
liehter because of its contained fat. "This contrast is especially distinet 
in passive congestion. 

After death the action of the H,S from the alimentary canal makes 
certain parts of the organ black. Decomposition is accompanied by 
the production of gas in the large veins, and certain bacteria may cause 
this condition during life. 


Malformation—Dislocation. 


Congenital Abnormalities of form are common in the liver. 
Sagittal grooves on the anterior and upper aspeet may be the result 
of pressure from strong bands of diaphragmatie muscle, and also oceur 
with irregular action of the diaphragm, as during long-continued 
dyspnea. External pressure leaves transverse grooves, and with 
dyspnea the impress of the ribs may be seen. In sifus inversus the 
liver lies on the left side, and in congenital hernia it may be found in 
the sae.. Abnormally long ligaments permit the organ to fall; this is 
called hepar mobile or wandering liver. 


Disorders of Circulation. 


Anemia of the liver is part of a general anemia, and oceurs also 
with eloudy swelling and fatty infiltration. 

Active hyperemia is physiological during digestion, pathological 
with inflammations. The importance of passive congestion depends 
upon impeded Now from the hepatie vein and its causes, and the organ 
presents characteristie gross appearances. It may follow compression 
of the vein by tumors, or pleural exudates, or be due to general con- 
ditions of slow eireulation, as diseases of the lungs, the heart, and the 
kidneys. The liver is large, at least at first, and its capsule is tense. 
The eut surface is marked by numerous dark spots, either as points or 
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; lines, which correspond to the eentral and sublobular veins, and the 
: Bee of the aeini are lighter. This contrast has given rise to 





Nutmeg liver magnified by a hand-glass. Dark spots and lines corresponding to the hepatie 
vein and its radicles, In the lighter areas the slender portal branches are visible. 





Atrophie indurated nutmeg liver. p,p. Periportal fibrous tissue increased, c, c. Cellsin 
central portions atrophic; capillaries dilated. x 50. 


the name “ nutmeg liver.”’ It is partienlarly marked when there is 
an unusual amount of fat in the peripheries (fatty nutmeg liver), and 
in time this always follows passive congestion. 
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A further result of stasis is atrophy of the hepatie cells about the 
central vein, because of the pressure from the dilated capillaries. The 
cells then contain pigment. The atrophie parts sink slightly below 
the surface and are dark (atrophie nutmeg liver, -red or eyanotie 
atrophy). 

In the course of time there is a fibrous increase in such congested 
livers, and the section is then marked by lines of new fibrous tissue 
between the acini. Severe degrees are characterized by an irregular 
distribution of the fibrous material, because islands of small-celled 
infiltration and special proliferation of this tissue are added to the 
general and uniform fibrosis (cardiac eirrhosis). Contraction of the 
new tissue may give a granular atrophic appearance to the organ. 

Thrombosis of the portal vein seldom leads to infaretion, for the 
anastomoses with the hepatie artery compensate for loss of part of the 
blood. The secretion of the bile is, however, lessened. Oecclusion of 
small branches of the portal vein and the hepatie artery, in conditions 
of general weakness, may produce many small infaretions of irregular 
form throughout the liver. This oceurs in puerperal eclampsia and 
with ulcerative endocarditis. 

Hemorrhage may follow injuries, as sudden force applied to the 
abdominal wall without dividing it, because of a certain brittleness in 
the organ; the lesion is observed with some poisons also. Marked 
edema is unusual in the organ. 


Degeneration and Parenchymatous Inflammation. 


Cloudy swelling is observed in conditions which cause it in other 
organs. If distinet the liver is opaque, a cloudy brown in color, some- 
what enlarged, yielding and friable, and anemie from compression of 
the capillaries. 

Fatty Liver.. Two forms are distinguished, the fatty infiltration 
and the fatty degeneration, the latter marked by granular degeneration 
in the hepatie tissue, . 

Fatty infiltration begins where the physiological deposit of fat occurs, 
in the peripheries of the acini. This gives them a light-yellow color, 
and the arrangement is retieular from the fusion of one with another. 
When the central parts are congested a nutmeg appearance results. 
When the amount of fat is large it oceupies the inner zone of the 
acinıs also. "The organ is large, its borders are blunted, it is doughy 
and inelastie, and slight pressure dimples the surface. A dry knife 
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passed through it becomes coated with fat. The organ may also be 
jaundiced and of a green tinge. In the cells large and small drops of 
fat are observed, many of which push the nueleus aside or conceal it. 
Fatty infiltration is part of a general 
-  obesity, and regularly oceurs in alco- 
holie cases. In tubereulous patients it 
may result from imperfeet oxidation. 
The fat is partly ingested with food 
and partly derived from the subeutane- 
ous tissue, especially in alimentary dis- 
_ eases which produce rapid disappear- 
‚ance of the integumentary fat. 

Fatty degeneration of the liver oceurs 
4 = se ee es Liver cells in cloudy swelling. 
with arsenie, phosphorus, and some x 850. 

 fungi. 

 Acute yellow atrophy of the liver is an infeetious disease, which is 
-  distinguished by its hepatie lesions, although it causes similar changes 
in other organs. Asa rule, it ends fatally within a few days. In the 
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Fatty infiltration of the liver. The fat appears black from osmie acid; it lies in the peripheries 
of acini, which merge with each other. c, Central portion, free from fat. x 40. 


liver there is a rapid parenehymatous degeneration which converts the 
cells into a detritus of fat and albuminous granules. Until the cells are 
destroyed or while their products remain in the organ, it has a diffuse 
yellow eolor, which eombines with bile-staining to make a deep ochre 
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tint. The liver shrinks in volume, becomes very soft and yielding, and 
its edges are thin. The imperfectly filled capsule wrinkles. On the 
yellow surface there are red lines and bands which increase in extent 
and fuse, giving the surface a mottled red and yellow color. The 
red parts are slightly sunken and at first appear as red islands on a 
yellow base, but later they may exceed or replace the yellow. The 
red spots are due to the resorption of the softened material by the 
Iymphaties, leaving only the hyperemie capillaries and the fibrous 
tissue. They represent the highest grade of destruction, and hence 
are sunken. Darker hemorrhagie areas may also be found. Small- 
celled infiltration and proliferation in the fibrous tissue, and multipli- 
cation of the endothelia of bile-duets also oceur. 





Fatty liver cells. To the left three with fatty infiltration. To the right, fatty degeneration, 
destruction of the cell, and detritus remaining. x 350. 


Acute yellow atrophy is a rare disease which at times follows infee- 
tious and septie conditions, and may oceur during pregnaney or with 
puerperal fever. It is more common in women than in men. 

A condition similar to the above follows phosphorus and arsenie 
poisoning. The essential element is fatty degeneration. Since death 
oceurs earlier than with acute yellow atrophy, often in a few seconds, 
and at the longest after a few days, the liver may be studied in an 
early stage when there is no removal of the degenerated tissues, but 
when excessive fatty changes are beginning the process. The liver is 
then large, ieterie, soft, and friable. If death is delayed for a time 
the eondition reproduces that of yellow atrophy. 

In all three conditions the heart, the kidneys, and the alimentary 
epithelium suffer albuminous and fatty degeneration. With the poisons 
mentioned the striated museles present the same changes. 

Scatterel areas of fatty degeneration are found in the liver after 
many diseases, as well as focal neeroses, Among these are typhoid,. 
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reeurrent fever, variola, scarlatina, malaria, Weil’s disease, and puer- 
peral eelampsia. Some of these lesions are to be explained by elosure 
of small vessels and anemie or hemorrhagie infaretion. 

 Amyloid degeneration usually begins in the intermediate zone and 
affeets the portal capillaries, Their walls become thickened masses, 
which give the iodin reaction and close the lumen and also compress 
the liver cells. The latter remain intact for a time, but then suffer 
pressure and loss of nutrition, which ends in atrophy. In the worst 
affected portions only the degenerated masses of amyloid may persist, 
and the entire acinus may be destroyed. 

 Usually amyloid degeneration develops in discrete areas which may 
be mieroscopie. If well marked, the amyloid liver is larger than 
normal, and has a peculiar glassy look, as well as being anemie and 

”  Satty. 

_ Glyeogenie degeneration is found in the liver with diabetes, The 
-  glycogen is contained especially in the cells of the peripheries, 
Pigmentation. The liver is an organ in which deposits of pigment 
are very common. 
1. Destruction of blood cells within the organ leaves altered blood 
 _ pigment within it, as is common in stasis. 
2, Hemochromatosis. Where many red cells are destroyed within 
the vessels, as with certain poisons, and in diseases like pernieious 
anemia, and when large extravasations of blood are reabsorbed, large 
_  amounts of pigment are deposited in the liver. When this pigment 
- contains iron the condition is called hemosiderosis. It is found as 
: _ granules and larger masses in the capillaries between aeini and in their 
N _ peripheries, and in the fibrous tissue (Kupfer’s cells). In other cases 
the dissolved pigment is carried to the liver and there changed into 
_ granules, being deposited in the peripheral cells and the tissue between 
_ them. In all these cases it seems as if more blood pigment were car- 
__ ried to the organ than it could use in the manufacture of bile. The 
granules are yellowish brown, and may color the organ in mass, or it 
may be black in malaria (melanemia) and make the organ greenish 
black. 

3. Hemofusein is found in brown atrophy of the liver when the 
entire organ is atrophie, as during various cacheetie conditions, and also 
eirrhosis. "The central portions of the acini contain most of the pigment, 
and are visibly dark on section. Possibly in these cases there is both 
an increased supply of material from the blood and also a decrease in 
the functional activity of the liver. 
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4. Biliary pigment (p. 75, and ieterus, infra). 

5. Material from outside the body, as coal-dust from the lung, may 
be deposited in the conneetive-tissue elements of the liver, and also in 
the stellate cells in the central parts of the acini. 


Suppurative Inflammation-—Hepatic Abscess. 


Primary purulent inflammation is very rare in the liver. Abscesses 
most often follow the entrance of pyogenie bacteria from distant foei, 
and the most important routes are the portal vein, the hepatic artery, 
the hepatie vein, the umbilical vein, and the bile-duets. 

1. Any suppurative process in the territory of the portal origins, as 
ulcers of the stomach and intestine, may permit pyogenie organisms to 
pass through the portal vein to the liver and there cause single or 
multiple, small or large and confluent abscesses. If the portal vein 
and its branches become inflamed a purulent thrombophlebitis may 
result ( pylephlebitis), which invades the liver directly or by means of 
emboli. 

2. Occasional infection from myeotie endocarditis is carried by the 
hepatie artery, and causes small, usually hemorrhagie, infarets, or 
embolism by cocei, and both end in abscesses. 

3. In the hepatie vein pyogenie organisms which have passed the 
portal radieles may set up an inflammation and thrombosis, as happens 
sometimes with pylephlebitis (hepatophlebitis). Possibly a retrograde 
infection might come from the vena cava with suppuration about the 
vessel. 


4. In the newborn suppuration at the navel may pass to the umbil- 


ical vein, and thence to the liver. 

5. Suppurative cholangitis is relatively common, from infeetion 
through the gall-duets (cholangitis) and from ulcers of the intestine. 
In other cases typhoid fever, dysentery, and intestinal parasites, are 
the exeiting causes. The suppuration passes from the bile-duets to the 
parenchyma of the organ and causes abscess by dilatation of the gall- 
ducts and destruction of the liver tissue adjacent. Such foci of pus 
tend to enlarge, and may reach a great size. This form of suppura- 
tive hepatitis may follow a chronie course and spread from the gall- 
bladder and ducts to the smaller radicles, and then to the liver cells. 
Indurative processes may accompany it, which encapsules and perhaps 
heals the abscesses after evacuation of the contents. The stasis of 
bile which follows usually imparts a yellow color to the organ. Biliary 
eirrhosis may follow. 
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Apparently idiopathie abscesses of the liver oceur in the tropies and 
are probably connected with the endemie dysentery. 


Atrophic and Indurative Processes. 


- —_ Atrophy of the liver accompanies all cachectie conditions. The 
- organ is small, its edges are sharp, its consistence is firm, and its 
 _eolor rather dark. With pigmentation the eondition is called brown 
 atrophy. 
 Partial atrophy oceurs in women from pressure of the corset and 
ribs. A shallow groove is seen on the anterior surface where the 
eapsule is thick and the organ atrophied. If very deep the furrow 
- divides the right lobe into two. 
-  Induration of the liver means a uniform increase of its fibrous 
elements, both between acini, about the vena centralis, and elsewhere 
in the lobules.. The separation of one acinus from another is then 
more distinet than usually, and the capsule is apt to be thieker. In- 
duration oecurs with stasis, both of blood and of bile, and may lead to 
-  eirrhosis. | 
Atrophie Cirrhosis (Laennec’s). The essential element is the forma- 
tion of granulation tissue between the lobes and its conversion into con- 
traeting eicatrieial tissue, with consequent atrophy of the hepatic cells. 
The process starts from the branches of the portal system and is irregu- 
 larly distributed. AI stages may be found from groups of young 
round and spindle-shaped cells to complete fibres. "The portal branches 
and the intra-aeinous bile passages are lost, and the nutrition more and 
more depends upon the hepatie artery. 
The aeini surrounded by the fibrous tissue present both fatty infil- 
ration and imbibition of bile, from the impeded flow of the latter.. 
4 Brownish pigment may be deposited in the cells. The fibrosis may 
 eease at the margin of the acini, but usually slender processes run in 
between the hepatic cells from the edge, and thus peripheral parts of 
the acini may be snared off and encapsuled by periportal fibrous tissue. 
Atrophy follows, and thus a fibrous mass oceupies the place of the lost 
En cells. The remaining acini are deereased in size and separated from 
each other by bands of fibrous tissue. 
In the fibrous bands newly formed bile-duets are found, often very 
- much eontorted, which have grown from the older canals, and hence 
- the exeretion of the bile is but little interfered with, and ieterus of 
marked grade seldom occurs in the-atrophie-form. 
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Early in the disease, before the liver has suffered much loss of 
parenchyma, the organ is large and not much firmer than normal. 
This is called the stage of hyperplasia, and is seldom observed post- 
mortem. Usually a stage is encountered in which there is marked 
eontraction of the fibrous tissue, and the organ is small. The cut 
surface is then divided into small, gray, and firm nodules by bands of 
eonnective tissue which lie slightly sunken, and the acini are fatty and 





Interstitial hepatitis or atrophie eirrhosis. a. Acini of smaller size. b. Fibrous tissue between 
acini with newly formed bile-ducts. c,g. Portal vessel. To the left contraction has caused granu- 
lation of the surface of the organ. 


prominent and of a greenish or yellow hue. This contrast is deseribed 
as granular, and the granules of remaining tissue may include several 
acini or single ones. The acini may be much larger than normal, 
but they can not always be distinguished separately. The left lobe 
frequently presents the most marked lesions. Beside the granular 
surface and the decrease in size, a characteristie feature is the firmness 
of the organ and its resistance to the knife when cut. 
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Ocelusion of many branches of the portal vein leads to passive con- 
gestion throughout its origin. A collateral eireulation is imperfectly 
established through the veins of the esophagus, the adrenals, those of 
the renal capsule, and the spermaties. Catarrhal conditions prevail 
"along the alimentary canal, and the spleen becomes larger, and aseites 
develops. 

Hypertrophic Cirrhosis. In contrast to the ordinary form of eirrhosis, 
in which the fibrous hyperplasia oecurs between the aecini, and seldom 
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-  Interstitial hepatitis. a. Granulation cells. r, Lymphocytes, i. New fibrous tissue with 
5 spindle cells. g. Young gall-ducts, I. Groups of liver cells surrounded by growing connective 
tissue. b,c. Young vessels. X.250. 


 sends processes into the acinus, the hypertrophie form is marked by 
fibrous hyperplasia within the acinus, also between the hepatie cells, 
which are thus separated and compressed. Because of the great 
increase of fibrous tissue everywhere throughout the organ it is large, 
_ and its weight may reach 2 to 4 kilos. It is smooth on the surface 
or presents low prominences, not much firmer, often deeply bile stained. 


26 
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In many cases the fibrosis has the charaeter of a uniform hyperplasia 
rather than of a strongly cellular proliferation. Although transitions 
between the two varieties of eirrhosis oceur, the single cases of the 
hypertrophie form may be regarded as distinet. 

Ordinary eirrhosis may be due to excessive use of aleoholie liquors. 
lt oceurs more often in men than in women, and is common in eountries 
where hard liquors are used. In beer drinkers early stages of hyper- 
trophie nature may precede the atrophie type, but eirrhosis is not so 
common with this form of aleoholie excess. Chronie poisoning (phos- 
phorus), biliary stasis, and unknown causes may produce the lesion. 
Biliary eirrhosis is especially hypertrophie and seldom causes aseites, 
but usually marked ieterus. 

Perihepatitis thickens the capsule and is known as “ ieing liver ’’ 
(Zuckergussleber). 

Hypertrophy of the liver oceurs with glycogenie degeneration in 
diabetes. Partial hyperplasia of single acini or groups of them is 
common with eirrhosis and echinococeus, as a regenerative process. 
After as much as three-fourths of the organ have been removed from 
animals (rabbits) the normal size of the organ is regained in a few 
weeks from hypertrophy of the remainder. In healing after wounds 
with formation of scars, hepatic cells and duets may be reproduced. 


Infectious Granulomata. 


Tuberculosis of the liver may be of two forms, disseminated 
miliary nodules and tubereulosis of the bile-duets. 

In the disseminated form there are many small nodules which may 
be mieroscopie or larger, and which become caseous later and con- 
fluent. They are most numerous in the tissue between the lobules, at 
the edge of the acini and sometimes within them. They are regularly 
found with tubereulosis of other orgaus, as of the Jungs and bones. 

Tubereulosis of the large bile-duets, cholangitis tuberculosa, is more 
uncommon and is apt to be secondary to the same lesion in other organs. 
Large nodules are found, made by the fusion of many small ones. 
They develop in the outer wall of the duct and’appear as caseous foci 
in which there is a lumen, corresponding to the duet, about which 
there are eireles of miliary tubercles. 

Syphilis of the liver is of three forms: (1) Interstitial inflamma- 
tion with resulting fibrosis; (2) eircumseribed granulomata ending in 
caseation and fibrous scars; (3) mixed forms, in which caseous nodules 
lie imbedded in fibrous hyperplasias. 


 \ 
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1, The first of these forms oeeurs in either hypertrophie or atrophie 
_ eirrhotie processes. The former presents fibrous hyperplasia of the 
_interaeinous and intra-acinous tissue, and is found in children with 





E: Hepatic tuberele. Section three mierons thick. Giant cells with processes; between the cells 
a delicate network which is partly reticulum and partly fibrin. x 500. 


oreditary syphilis. The liver is large, firm, smooth, and mottled, 
sually throughout the entire organ. The atrophie form presents 


6 
Caseous gumma in the liver. a. Thickened periportal tissue. b. Small-cell infiltration, 
d. Gumma, x 12. 


ieal lobulation (hepar lobatum). "This is common in the adult during 
tertiary syphilis, but diffuse atrophie forms also oeeur, resembling 


‚ordinary eirrhosis. 
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2. Cireumseribed masses of granulation tissue are found in the liver 
with both congenital and tertiary syphilis. In the gross they appear 
as grayish-red, soft, or gelatinous deposits of a size varying between 
miliary and a few centimetres in diameter, either singly or in numbers, 
The gumma has a tendeney to fibrous changes, especially at the margin, 
where a capsule gradually forms with radiate extensions, While the 
smaller nodules may be wholly fibrous the larger are commonly ‘ 
softened in the centre. Contraction of the fibrous capsule makes 
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fibrous focus. e. Depression due to contracting fibrous tissue. 2. Parenchyma. c. Vessel. X 50. 


furrows, and the tissue between thus becomes lobulated. This is most 
common along the lower border and about the attachment of the sus- 
pensory ligament. Superfieial gummata involve the capsule also in 
the fibrous hyperplasia, and adhesions form with adjacent structures 
(perihepatitis fibrosa). & 

3. Combinations of the caseous and fibrous processes are more 
common than pure examples of either. General eirrhosis and lobula- ” 
tion, biliary stasis and ieterus, and amyloid degeneration frequently 
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accompany the lesion. These changes are less often eneountered with 
acquired syphilis than with the congenital variety. 

| Leukoeytoma and Iymphoma of the liver oceur with leukemia and 
® _ pseudoleukemia as diffuse infiltrations or as small nodules of Iymphoid 
——  eells in the interacinous tissue, 

- Tumors. Cavernous angioma is rather common in the liver. 
E Adenoma may begin in the bile-ducts or develop from the hepatie 
cells, and is less frequent. 

; Primary malignant tumors are rare. ÜCareinoma may develop 
E 4 from the biliary epithelium, or at times from the hepatie cells, and 
ri usually forms eircumseribed nodules, though diffuse forms are seen. 
4 In most cases the neoplasm invades the liver from other organs, as 
the stomach and the gall-bladder, or by metastasis, and the latter may 
oeeur through the portal vein. Sarcoma of the liver also occurs, 
usually secondary. 

-  Parasites. The echinococeus is the most important. It oceurs as 
4 e. unilocularis and as e. multiloeularis. The former appears as one or 
more small or larger vesieles, surrounded by a fibrous capsule dis- 
 posed about a chitinous capsule in regular layers, and within are brood 
_ eapsules and scolices. In rare cases distomum hepatieum and lanceo- 
 latum may be found. 


. DISEASES OF THE GALL-BLADDER AND LARGE BILE-DUCTS. 


4 Gallstones and their Results ; Inflammation ; Occlusion of Ducts. 


—  — Biliary conerements are very common in the gall-bladder and may 
have various results. In size they may be small as sand or large 
| 3 ‚enough to fill the gall-bladder, and in number they may be countless. 
The larger commonly have an ovoid form, those in’ the duets are 
- eylindrical or branched. If several lie in the gall-bladder they assume 
angular and polygonal shapes because of growth while they are in 
_ contact, not beeause of mutual attrition. In color gallstones are white, 
green, or blackish green, and they vary much in firmness. Chem- 
. ically they eonsist in chief of caleium salts with bilirubin and choles- 
terin, and of the salts, carbonates and phosphates are commonest. 
They have a framework of organic matter which is impregnated by 
the other materials. 
Pure cholesterin masses are yellow, easily eut, friable, and float in 
water. On fracture the surface has a peeuliar glistenmg look, and is 
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often laminated and marked with radii. Under the mieroscope tables 
of cholesterin are discovered. Pigment stones are often small, heavier 
than the former, rough on the surface, of a yellow or black eolor, and 
made up of biliverdin or bilirubin with lime., 

The majority of these concretions are mixed forms, into which both 
cholesterin and lime salts enter, and the material may be cholesterin 
arranged about a nucleus of the other kind, or vice versa. If chiefly 
consisting of lime and pigment the stone is small and hard, vough, 
and yellow. 

The formation of bilestones is not wholly understood. Probably 
there is first a catarrhal inflammation of the mucosa of the part, as a 
result of which cholesterin is formed from the degenerated epithelium 
and precipitated, and at the same time the albuminous bile preeipitates 
calcium salts and pigment, and in the mixture of organie matter, 
which serves as a nucleus, the inorganie is deposited. Stasis of the 
bile.and alterations in its composition, and probably bacteria also 
(b. coli communis), play a part in the process. 

Small stones may occur in the gall-bladder, which, during life, have 
given no discomfort, and at times they pass out of the common duet 
with symptoms of coli. When a calculus remains lodged in a bile- 
duct its consequences vary with its locality. If the eystie duet is 
oceluded the bile can no longer flow into the gall-bladder, but from 
its inner surface there is a catarrhal seeretion, and while the bile is 
gradually absorbed the gall-bladder becomes distended by thin mucous 
fluid ; this is called Aydrops vesic® fellee. In other cases the walls of 
the gall-bladder become fibrous and contracted, its cavity disappears,- 
and caleification may follow. What little contents remain may be 
thick and mortar-like. 

When the hepatie and common ducts are closed the bile can no 
longer flow from the liver, and acute or chronie ieterus results. Cystie 
dilatation of the duct at the site of the caleulus, and a more uniform 
widening of all bile channels frequently follow, and about the varicose 
capillaries and ducts of the system fibrous hyperplasia leads to cholan- 
gitis fibrosa or general eirrhosis. Foei of neerosis in the liver are apt 
to oceur. Single branches of the main duets may be oceluded, and 
these appearances then are found only in the corresponding parts of 
the organ. 

The local eonsequences with biliary ealeulus are important. In 
the gall-bladder eatarrhal inflammation inereases the size of the stone, 
atrophie fibrosis leads to obliteration of the part. Mechanically the 
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pressure of the stone may cause neerosis of the wall of the gall-bladder, 


4 and the presence of the bacillus eoli may lead to diphtheritie inflam- 


mation and perforation. The fistula usually communicates with the 
adherent duodenum or transverse colon, seldom with the stomach, 
- jleum, or other organs. The fibrous adhesions are the result of 
4 ‚pericholeeystitis. Very large stones which enter the bowel by way 
of such a fistula may cause ocelusion even here. In rare cases the 
- adhesions form so that the stone is voided through the skin. With- 


out adhesions about the perforation, peritonitis follows, and is usually 


Fatal. 
Phlegmonous cholecystitis is the result in other cases, either as a 
diffuse thiekening and suppuration of the wall of the cavity or as 
-  purulent eatarrh of its mucosa. When the pus cannot escape the con- 

-  dition is called empyema of the gall-bladder, and may reach a large 
size and lead to perforation. 
Similar consequences follow in the large ducts, neerosis of the wall 
- from pressure, cholangitis of several kinds, multiple hepatic abscesses, 
and perforation in various direetions, 
 Divertieula sometimes form from the gall-bladder by the growth of 
- a stone between prominent folds of its mucosa. 
Beside inflammation in the'bile-duets produced by the irritation of 
 ealeuli, independent inflammations may oceur which are transmitted 
: from the intestinal canal, and the bacillus coli is frequently the 

_ organism which exeites the lesion. Parasites wander into the ducts 
at times and produce the same effects. 
Gastroduodenal catarrh is apt to involve the lower section of the. 
_ eommon bile-duet and elose it by combined swelling of its mucosa and 


4 ‚the formation of a plug of mucus in its lumen. The ordinary result 
of tthis is called catarrhal jaundice. The exereted bile is under such 





5 slight pressure in the ducts that it cannot overcome such an obstacle, 
and hence stasis and resorption oceur. 
Typhoid fever is at times accompanied by this form of ieterus, and 
the baeilli in the gall-bladder may eause purulent choleeystitis.  Cer- 
tain other organisms may be brought through the blood to the gall- 
duets and bladder and cause abscess. Further causes of retention 
ieterns are eompression of the ducts by scars, tumors, and echinoeocei, 
and round worms in the ducts. | 
Among eireulatory disturbances edema of the gall-bladder may be 
mentioned, which is part of marked general edema, and also accom- 
panies inflammations. 
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Tubereulosis of the gall-bladder is very rare. Similar lesions of 
the ducts have already been treated. 

Careinoma is not an unusual tumor in the gall-bladder, and it may 
be considered to have some relation with the chronie irritation due to 
:aleuli. Adenosarcoma, seirrhus, and gelatinous forms oceur. The 
wall of the gall-bladder may be so infiltrated with the neoplasm that 
but a small lumen remains, filled with neerotie tissue, or hydrops may 
result. In all cases the carcinoma attacks the liver directly, and by 
piereing the portal veins. It may also involve the common duct, the 
stomach, and other organs, and cause thrombosis and ocelusion of the 
vena cava inferior, 

Cylindrical-celled carcnoma develops independently in the bile- 
duets or the channels within the liver. The chief effects are closure 
of ducts, inflammation, and abscess formation. 


E. DISEASES OF THE PERITONEUM. 


Disorders of Circulation. Active hyperemia is partly an inflam- 
matory lesion, partly due to sudden relief of pressure within the 
abdominal cavity, as by removal of large tumors and aseitie fluid. 

Venous stasis causes a transudation of fluid into the pelvie or 
general cavity, according to its amount, and if in large quantity 
presses the diaphragm upward. General stasis causes ascites and also 
hydropericardium and hydrothorax ; portal stasis causes simply aseites, 
as with hepatie eirrhosis. Hemorrhages may be small eechymoses, as 
with death by asphyxia, and in the hemorrhagie diathesis, or large 
amounts of blood after injury to abdominal organs. 

Inflammation. All forms of inflammation in serous membranes 
oceur in the peritoneum, as well as mixed forms. If confined to 
various sections of the cavity the disease receives special names, as 
perihepatitis, perityphlitis, pelvie peritonitis, ete. 

Productive peritonitis may be the sequel to an exudative inflamma- 
tion or be productive from the first, a about chronically inflamed 
seetions of the intestine. Adhesions between various organs are the 
result, and fibrous bands so formed may be the cause of internal 
strangulation. Exudates and transudates may be encapsulated, and 
general obliteration of the cavity by adhesions between its walls may 
result. 

The etiology of peritonitis is manifold, but most cases are secondary. 
Primary idiopathie peritonitis is extremely rare. 
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A metastatic and commenly suppurative peritonitis complicates 
- pyemia, typhoid fever, and other infeetious diseases. Other common 
 sourees are the genital organs, as with puerperal fever, the intestine 
with typhlitis and perityphlitis, the liver and spleen when the seat of 
 inflammations, infeetion from wounds during operations involving the 
E walls and perforation of hollow organs, as the stomach, from uleers 
and careinoma. Trauma of the intestinal canal, hernia and strangula- 
4 tion, volvulus and invagination, also give rise to peritonitis, Death 
= may follow quickly from absorption of toxin from putrefactive 
—  organisms, even before the inflammatory reaction oceurs, or there is a 
feeulent and purulent inflammation, 

In regard to prognosis the most important question concerns the 
 localization or spread of the lesion. Perforations usually cause a 
diffuse peritonitis unless enelosed by adhesions. Localized inflamma- 
tion may extend from other organs, especially in the produetive form, 
but also with the exudative if not of too great intensity. Fibrous 
adhesions may be themselves broken through, or they may confine the 
 inflammation and its purulent exudate. 

Tuberculosis. Simple tubereulosis and a tubereulous inflammation 
_ are to be distinguished. The former is seldom primary, but follows 
intestinal and other lesions of the same nature, and is often eir- 
eumseribed. Tubereulous peritonitis is fibrinopurulent, or at times 
- hemorrhagie, and commonly secondary. As in tubereulous pleurisy, 
the nodules are found in and with the exudate. Chronie forms of the 
- lesion may be diffuse or eireumseribed, and produce firm adhesions, 
which enelose caseous masses. Circumseribed chronie inflammation 
of this variety is common with chronie tubereulosis of the intestine, and 
- leads to thickening of the serosa and adhesions of the intestine. 
Tumors. Primary careinoma, sarcoma, and endothelioma oceur as. 
diffuse multiple neoplasms with small scattered or grouped tumors, and 
with these there is usually serous or serofibrinous peritonitis. Produc- 
tive inflammation and adhesions are common. As subserous tumors, sar- 
coma, lipoma, and fibroma occur, and dermoid eysts are not uncommon. 
Of animal parasites echinocoeeus may be mentioned. 


F. DISEASES OF THE PANCREAS. 


The panereas eonsists of many glandular lobules, visible in the 
gross, and between them there is fibrous tissue. The epithelia are 
eylindrical and polyhedral, and in the ducts eylindrical. 
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Atrophy of the pancreas accompanies marasmus and cachexia, espe- 
cially diabetes. 

Cloudy swelling and fatty degeneration oceur with infeetious diseases 
and poisonings, especially phosphorus. 

Partial self-digestion may occur during the death agony or before it, 
and is common post-mortem. 

A frequent regressive change is lipomatosis, with great increase of 
the interlobular fat and atrophy of the gland. It is met with in 
general obesity and also in marasmus, and may convert the gland into 
a simple mass of fat surrounded by a capsule. In other cases the 
atrophy of the gland may be primary. The cells are infiltrated with fat. 

A peculiar lesion of the pancreas is known as fat tissue neerosis, 
falsely called “fat necrosis.’’ In slight degrees there are single or mul- 
tiple small points of opaque yellowish-white or gray color, which may 
beeome confluent and involve the major portion of the gland. "The 
lesion begins by the death of the interstitial fat tissue, and adjacent 
lobules of the gland are then involved in neerosis. Mieroscopically 
these parts are lacking in nuclei, and in them there are fat cells, 
retained or suffering destruction, fat erystals and irregular masses of 
lime combined with fatty acids.. In such foci hemorrhage is common, 
and about it infiltration with small round cells leads at last to demar- 
eation. The dead tissue presents then as a grumous material, of pale 
or brownish hue, floating in a cavity which is partially encapsuled. 
When the whole gland is destroyed it also may float in the cavity. 
Hemorrhages may be severe and at times fatal. With the neerosis 
there may be perforation of the duodenum or into the peritoneum. 
With infeetion from the intestine, suppuration and gangrene may 
follow. Similar lesions are at times observed in the omentum, the 
subperitoneal fat, and the mesentery. 

It is not clear how much the panereatie condition is the cause, and 
how much it is the result of the changes in the fat tissue. The action 
of the panereatie ferment splits the fat, and the fatty acid combines 
with lime, and hence may cause the lesion, as appears after traumatism 
of the gland. Disease of the parenchyma, panereatic stasis with 
elosure of the duct, hemorrhage into the tissue, and inflammatory 
processes, have also been eonsidered causative, and the use of aleohol 
to excess, general obesity, cholelithiasis, and infeetions have been 
looked upon as disposing factors. 

Septie and marantie results may follow fat necrosis, and similar 
neeroses may be noted in the subeutaneous fat. Clinically many 
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of these cases resemble intestinal obstruetion, perhaps connected with 

secondary lesions in the celiac plexus. 

Among eireulatory disorders hemorrhage deserves special mention, 

for it oeeurs at times in severe degrees and without assignable cause. 

Panereatie apoplexy may be fatal apart from the amount of blood lost, 

probably from reflex paralysis of the heart, shock, and involvement 

of the celiac plexus and semilunar ganglion. The rest of the body 

eo autopsy may be negative. 

In conditions of general eyanotie induration, especially in alcoholie 

_ and cardiae patients, the pancreas may be very firm. 

Inflammation. Cloudy swelling occurs as in other organs, and 
parenchymatous inflammation also; the latter” is accompanied by 
‚hyperemia, and is thus distinguished. 

-  Suppuration involves the gland from neighboring processes, as 


 infeetion from the intestine, 

 —_ Indurating inflammation oceurs with atrophy of the epithelium from 
— fibrous hyperplasia and contraction of the new tissue, and this process 
- is often seen in the course of tubereulosis and syphilis. Indurative 
 ehanges and diabetes appear to have a peculiarly distinet relation. 
- Diabetie atrophy differs from ordinary eacheetie atrophy in several 
 partieulars. In diabetes the organ is relaxed and dark, the diminution 
 affeets especially the thiekness of the organ while in cachexia it is 
uniform, the gland is adherent to other organs while in cachexia it is 
. more distinet, and in diabetes, together with atrophy of epithelial 
elements, there is hyperplasia of the fibrous, 

_ Tumors. Careinoma is the most important panereatic tumor. It 
is usually seirrhus and begins in the head of the gland. It may cause 
eompression of the common bile-duct with ieterus, compression of the 
 duodenum with gastrie dilatation and catarrh, compression and invasion 
of the portal vein with stasis. It attacks the structures about it and 
eauses metastases, especially in the liver. 

 __Dilatation of the duet of Wirsung may follow elosure of its Jumen 
by ealeuli or tumors, and usually the obstacle involves the opening of 
the duct at the papilla. The dilatation may affeet the entire duct, 
- and on its wall prominent folds of mucous membrane divide its length 
into a number of eommunicating divertieula. In other cases a eystic 
dilatation forms behind the obstacle. This resembles similar condi- 
- tions in the salivary duets, and is known as panereatie ranula. Mul- 
tiple small eysts of the duets, from catarrh and plugging, have been 


. 
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termed acne of the pancreas. Cysts filled with bloody Auid, most 
often in the tail of the gland, depend partly upon primary hemorrhages 
or those with fat necrosis, and partly upon cystie dilatation and self- 
digestion. In the duet pancreatie caleuli form, like those in the 
salivary ducts, and may reach the size of a walnut. They eonsist of 
carbonate and phosphate of lime, and their formation may be due to 

catarrh of the part. They cause dilatation and eysts, degeneration 
and interstitial hyperplasia, and with infeetion a suppurative pan- 
ereatitis may develop. i 







CHAPTER XI. 
DISEASES OF THE URINARY SYSTEM. 
A. THE KIDNEY. 






















_ Tre glandular parenchyma of the kidney consists of two main 
- divisions, the medullary portion and the cortex. In the medulla the 
> pyramids oceur, with their apices in the calyces of the pelvis, and 
- between them are the columns of Bertini. From the periphery of 
- each pyramid the medullary rays run out into the cortex. The 
> pyramids consist of straight collecting tubes and the cortex of con- 
_ voluted tubes. In the cortical lobules the Malpighian bodies or 
glomeruli oceur, which consist of a. coil of arterial vessels enelosed in 
a capsule of Bowman, both of whose layers are covered by epithelium. 
* From the capsular cavity the first convoluted portion begins, then 
bends down as Henle’s loop into the medullary region, ascends to 
the eortex again, and forms the second eonvoluted tubule, and from 
- here passes into the larger colleeting tubes. Many of these last join 
- to form a papillary duct which empties into the renal pelvis. AII the 
 tubule, except the descending limb of Henle’s loop, is lined with 
rather high eubical or eylindrical epithelia which are large and rich in 
-  protoplasm. | 

The vascular system eomes into close relation to the epithelium at 
the glomeruli. The branches of the renal artery pass between the 
 pyramids and form arched vessels along their convexities, and from 
2 here interlobular vessels pass out to the cortex and vasa recta imward 
- to the pyramids. At the glomerulus the afferent vessel leads into the 
-  eoil, the efferent leads away and divides into capillaries about the con- 
-  voluted tubes. Other vasa recta come from the first portion of the 
interlobular arteries and from efferent vessels, and with the aceom- 
panying veins give the peeulier alternate markings of the part which 
are visible in the gross. Anastomosing branches eome from the 
vessels of the renal capsule, derived from twigs of the renal, supra- 
renal, lumbar, phrenic, and spermatie arteries. The veins in general 
eorrespond to the arteries as deseribed. They begin as prominent 
stellate veins under the capsule. 

(413) 


414 SPECIAL PATHOLOGY. 


In the normal organ there is but a small amount of fibrous tissue 
apart from the vessels; between the tubules the mieroscope discovers 
little beside the richly developed capillaries with their endothelial 
nuclei. In the papillee the fibrous tissue is more abundant. 


Malformation. 


Congenital union of the two kidneys and doubling of the ureters are 
the commonest anomalies. The former is called ‘ horseshoe ’’ kid- 
ney. When the organ is not firmly attached the wandering kidney 
results. Numerous cysts may be found in the organ (eongenital eystie 
kidney). One kidney may be lacking and then the other is vicariously 
hypertrophied. 

Disorders of Circulation. 


Albuminuria. In certain conditions the albuminous serum passes 
out of the vessels into the renal tubules, and histologically it can be 





Section from a fresh anemie infaret of the kidney. Nuclei lost in most epithelia. a. Karyo- 
rhexis. b. Leucocytes in the capillaries. d. Thickening (pyknosis) of desquamated epithelia and 


their nuclei, c. x 350. 


found here by boiling or otherwise coagulating it. Albuminuria oceurs 
with nearly all intensive inflammations of the kidneys, and also in 
general diseases with no apparent renal lesion, as a transitory symptom 


DISEASES OF THE URINARY SYSTEM. 415 














in fevers, after poisons, in hydremia, and other diseases of the blood, 
with general eireulatory disorders, and with epilepsy. 

Probably the albuminuria is caused by some change in the epithelia of 
the glomeruli and the tubules, and in the capillaries, beeause of impaired 
 nutrition, or general or local disorder of the eireulation, or the action 
- of toxie substances. The albumin may form solid masses in the tubes, 
 ealled hyaline easts, of glassy appearance, very tender and perhaps 
3 scarcely visible, which may reach the length of several millimetres 
- and dissolve quiekly with acetie acid and slowly with alkalies. 


E: 





Embolie scar from the kidney. A. Cortex. gl. Glomeruli. A. Tubule. i. Scar tissue, 
9. Thiekened vessels on the edge oftheinfaret. B. Medullary portion. x 250. 


—  _ J4Anemia may be part of a general condition, but it usually accom- 
panies degenerative and inflammatory lesions in the cortex, especially 
 fatty and amyloid changes. 

 Embolism and thrombosis of renal arteries cause infarets which are 
-  eommonly anemic, pale yellow, firm, and of the usual wedge shape with 
the apex inward; they are often surrounded by a broad hyperemie 
or hemorrhagie margin. In most cases they lie in the cortex, and 
may be multiple. Hemorrhagie infarcts are rare. 
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With ischemia from thrombosis and embolism the affeeted area 
within twenty-four hours presents a loss of nuelei and conversion of 
the epithelia into granular masses. The connective tissue, being less 
sensitive, remains alive longer. From the surrounding tissue a pro- 
‚duetive process leads to absorption of the necrotie elements and forma- 
tion of a scar, in which the glomeruli may persist as homogeneous 
bodies without nuclei between fibrous bands, more or less pigmented 
where hemorrhage has taken place. Subsequent contraetion, especially 
if multiple, leads to a coarse lobulation of the organ. 

Congestive hyperemia is often the beginning and an accompaniment 
of inflammation, and is most evident in the medulla. 

Venous stasis may be due to local causes, as thrombosis of the renal 
vein or the vena cava inferior, and renders the kidney larger and 
darker and more filled with blood than normal. 

Disorders of the general eireulation cause eyanotie induration, which 
may be recognized by the increased blood content, the slight increase 
in size, the broader cortex, and firmer consistence. In part this is the 
immediate consequence of hypertrophy of the heart and associated 
arterio-fibrosis, which causes lengthening and tortuosity of the capil- 
laries and thiekening of their walls. 

In other cases it follows the general passive congestion from weak- 
ness of the heart. The stellate veins and those of the glomeruli and 
between the lobules are filled with blood and appear as dark lines in 
the cortex, and the pyramids are very dark with the filling of the 
ven» rect®. 

Mieroseopically this eondition causes an increase of the delicate eon- 
neetive tissue throughout the organ as a simple hyperplasia without 
much cell proliferation. It is especially noticeable in the medulla. 
In the eortex where the stellate and the interlobular veins unite and 
elsewhere about the vessels, fibrosis with atrophy of the epithelia in 
places may be found, and in consequence of the loss of tissue there are 
depressions on the surface of the organ. With further atrophy the 
surface becomes distinetly granular, and the pyramids may also be 
visibly smaller. The origin of these changes is found in the increased 
pressure from the dilated vessels and the contraetion of hyperplastie 
fibrous tissue. 

Hyaline casts accompany the condition very soon, the result of 
transudation, and minute hemorrhages also may occur both in the 
glomeruli and the interstitial tissue. Pigment granules are then found 


in the epithelia. 





PLATE ZXIV, 


FIG. 260, 





Acute Parenchymatous Nephritis. Fixed in Flemming’s 
fluid, stained with safranin and picrie acid, 
fat stained with osmie acid. 
“. Desquamated fatty cells in the tubules. db, Granular cast, in the centre to the right two 


homogenevus casts; in many tubules free fat and leucocytes. Stroma infiltrated with leucocytes 
in lower half of picture. 
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Degeneration and Parenchymatous Inflammation. 


Simple parenchymatous degeneration is specially common with gen- 
 eral diseases, either as elondy swelling or as a fatty change. 'The 


 eonvoluted tubules and the glomeruli are most 
involved, the colleeting tubes less so. In eloudy 
- swelling the cortex is anemie, broader, and more 
_ opaque than normal. In fatty degeneration it is 
- spotted with yellow points of fat. Both kidneys 
are affected. 

- Such lesions aceompany diphtheria, scarlatina, 
- measles, and other infectious diseases, as well as 
- poisoning by phosphorus and arsenic, pernicious 
_ anemia, and general eireulatory disorders which Cloudy swelling ofrenalepi- 
- lessen the nutrition of the kidneys. er 


From simple parenchymatous degeneration there are many transi- 





FıG. 259. 





Fatty degeneration ofthe kidney, The fat stained black with osmie acid. X 50. 
27 
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element is found beside the regressive, Transudation, exudation, 
cellular infiltration and proliferation which invoive the tubules, the 
glomeruli, and the interstitial substance, and more or less fatty degen- 
eration of the interstitial tissue may be found. 
According to the prominence of special features, the kidney presents 
various appearances. In many cases eloudy and fatty degeneration 
are the most pronounced lesions, Hence the cortex is opaque, of a 
eloudy gray, anemic, somewhat broad and swollen on section, and the 
medullary rays, less affected, appear as clear shining lines in the eloudy 
background, Albuminuria and hyaline casts are commonly observed, 


Fıs. 261. 





Parenchymatous hemorrhagie nephritis with desquamation in the glomeruli. In the capsule of 
Bowman lie many desquamated epithelia. In many tubules there are ınasses of red cells. Above 
to the left a focus of round-cell infiltration in the stroma. Fibrous increase about the glomerulus. 


x 30. 
the latter especially in the straight tubes. Im the epithelia of the 
tubules there is either granular or fatty degeneration, and, in certain 
poisonings, extensive necrosis; desquamation of the epithelia may lay 
bare a long section of the tubule. The epithelia, singly and in groups, 
with casts, both granular and homogeneous and blood, together with 
red and white blood cells, are found in the urine. The glomeruli may 
be distended with blood, and if it fills their capsules they may be 
visible in the gross as red points. Hemorrhages in the stroma give 
the kidney a mottled look at times. When much blood occurs in the 
urine the lesion is termed hemorrhagie nephritis. Edema of the whole 








BT NE ERRLN 


ee re ee 


DISEASES OF THE URINARY SYSTEM. 419 
































kidney may enlarge it. The pyramids are often very congested, in 
marked contrast to the anemie cortex. 
| In many cases there is an inflammatory proliferation of the cells in 
4 the capsule of Bowman, like that seen in inflamed mucous membranes, 
- but the new cells rapidly undergo eloudy and fatty degeneration, 
Mi ‚desquamate, and distend the capsule, The colleetion of leueoeytes 
within the vessels aids in giving the part an abnormal richness in 
_ _muelei. Altered glomeruli may be visible to the naked eye as grayish 
. eorpuscles. In some cases of nephritis the glomeruli are alone or 
especially involved, and the rest of the organ presents but little which 
 isabnormal. This is called glomerular nephritis and is common with 
-  scarlet fever. Because of the funetional importance of the glomeruli 
the eonsequences of the lesion are severe. 
In other cases there is small-cell infiltration of the stroma and 
increase of the fibrous tissue about glomeruli and between urinary 
tubules.. This is called acute interstitial nephritis. On the fresh 
section the markings of the cortex are lost because of the grayish 
 _ infiltration. 
Desquamative papillary nephritis is usually secondary to pyelitis. 
It is accompanied by catarrhal proliferation and desquamation of 
epithelia in the large eolleeting tubes, especially at the papillse, similar 
to the lesions in the capsules of the glomeruli. The pyramids are 
then marked by grayish-yellow lines converging to the apices, corre- 
sponding to the distended tubes. Pressure expels from the papille a 
turbid fluid made up of epithelium and leucocytes. 
Acute nephritis is sometimes primary, sometimes secondary to the 
diseases mentioned. "The lesion is bilateral, and may be referred to the 
 exeretory function of the organ for injurious and toxie substances which 
-  eireulate with the blood. | 
The lesions so far deseribed may characterize chronie parenehymatous 
 mephritis also, either as a sequel to an acute attack or developing 
y ‚slowly from the start. The tubules are filled with red and white blood 
cells, desquamated epithelia, and casts of various kinds, and in the 
glomeruli desquamation and degeneration, and proliferation, oceur as 
already noted. In the stroma cellular infiltration and proliferation, 
and often hemorrhages, may be observed. AI these changes combine 
in varying proportions, and may affeet certain areas of the kidney 
rather than the whole of it. In general they are of slighter intensity 
than the acute lesions, and the epithelium is usually in fatty degenera- 
tion. 
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Atrophie and indurative processes follow. Urinary tubules lose 
their epithelium, collapse, and become obliterated. The glomeruli 
become altered and functiönless, and the inactive tubules connected 
with them atrophy. When such defeets lie near the surface, especially 


if fibrous hyperplasia exists about them, there is a depression, and 


with multiple areas the whole surface is granular. 

The gross appearance of the kidney varies with the prevailing lesion. 
The organ may be slightly enlarged, but less than in the acute form, 
and the cortex is swollen. Very fatty organs are yellowish white. 
In the cortex the section has alternate yellow, fatty lobules, and dark 
veins, and the pyramids are hyperemic. This form, the so-called 
large white kidney, is a relatively severe and rapid form of nephritis, 
Hemorrhages may take place in varying degrees. The large red kid- 


Granular cast, 
Blood cast. 


Hyaline cast. 


Waxy cast. 





Epithelial cast. 
Urinary casts. (After SEIFERT-MÜLLER.) 


ney, or chronie hemorrhagie nephritis, presents less evidence of fatty 
degeneration, but far more hemorrhage in glomeruli, tubules, and 
stroma, and hence it has a uniform or mottled red color. The dis- 
tended vessels and glomeruli may be celearly visible. With each of 
these forms amyloid changes are common. With the large red kid- 
ney, because of its slow course, the localized depressions are very 
common, and the organ is at once enlarged and granular. "This may 
pass finally into a true granular atrophy. In general the course of 
the disease may be reckoned by months. 
Parenchymatous nephritis is recognized by the presence of certain 
elements in the urine. Albumen, red and white cells, degenerated 
epithelia, and casts are the important constituents. The casts may 
be of the following kinds: (1) Hyaline; (2) granular, made from 
detritus or covered with it; (3) compact yellow, waxy eylinders; (4) 








un 
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made of blood cells; (5) masses of desquamated epithelia; (6) eylin- 
droids, long, delicate, irregular eylinders with longitudinal strie and 
ravelled ends; (7) easts on which red, white, or epithelial cells are 
adherent. 

At the autopsy in the chronie forms of nephritis the heart is large, 
there is general arterio-fibrosis; with uremia there may be catarrhal or 
diphtheritie enteritis and frequently edema of the brain. 


FıG. 263. 





Amyloid degeneration in the kidney. a,b. Glomerular vessels, still permeable. ec, c,cı. Amy- 
old vessels; at ec, the lumen can still be traced. d. Amyloid capillaries of Ihe stroma. f. Tubule. 


© e&Artery. X 40. 


Amyloid degeneration may be part of a general change of this nature, 
or local in the kidney, and in the latter form it often accompanies 
 chronie inflammatory processes. The part affeeted is most often the 
- glomerulus, certain eoils of its vessels and then the entire arterial tuft 
'beeoming obliterated, and the tubule connected with it, deprived of 
its blood and its funetion, suffering fatty degeneration. From the 


glomeruli the amyloid process involves the basement membrane of the 
tubules. 











en 
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while the parenchyma may for a long time be spared. The tubules . 
in the atrophie places are small with a narrower lumen and flattened 
epithelium, and may contain hyaline or waxy casts, Between them [4 
there is granulation tissue in various stages of proliferation and con- 
traction, and in many places the tubules are lost and only fibrous tissue 2 


remains. The glomeruli suffer hyaline changes in a few, and then 


Fıs. 265. 





Chronie interstitial nephritis. 7, h?. Tubules without epithelium or with atrophic and desqua- 
mated cells. i. Stroma between them, infiltrated and proliferating. g. Degenerating glomerular 
tufts. k. Thickened hyaline capsule. n. Normal wide tubule, x 250, ; 


in many of their vessels, which become impermeable, fibrous hyper- 
plasia constriets their vessels at the hilum and invades their eavities, 
fusing with the denuded capsule, and the end of the process is the 
conversion of the glomerulus into a homogeneous mass of fibrous tissue. 
These lesions have their main seat in the cortex, where they alternate 
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with islands of tissue which is little affeeted or in fatty degeneration, 
Both arteries and veins also suffer thiekening of their walls in the 





























 eourse of time. 
In the gross the kidney of chronie interstitial nephritis may be 
reduced one-half to two-thirds in size, it is increased in consistence, 
the fatty capsule may be inereased, the fibrous capsule is thick and 
“adherent. After removal of the capsule the kidney appears anemie, 
- beset with grayish-yellow granules, rounded, and of various sizes, and 
the depressed portions of redder color give the surface an irregularly 
- mottled look. Small whitish points 
kanding to destroyed glomeruli 
may be found on the surface. Small 
- retention eysts are very common, and 
y be numerous. On the cut sur- 
e the cortex may be reduced to 
1 to 2 millimetres, and specially con- 
tr ıcted parts oecur. The pyramids 
_ may be short and the pelvis widened. 
Both kidneys are uniformly affected 
arule. The produeing cause of the 
esion may be an attack of acute ne- ; 
phritis with an infeetious disease, dis- Glomerulusin degeneration. Thick hya- 
turbances0£ metabolism as gout, and Aether an 
3 yaline 


chemical action as from aleohol and (darker); externally loose connective 
& d. tissue. X 350. 





"The long clinical course and the relatively few elinical symptoms 
may be explained by the slow development of the atrophie foci and the 
retained function of the parts between. Hypertrophy of the heart 
aids by increased arterial pressure in the exeretion of the urine. In 
_ many cases the daily quantity of urine is enormous, a fact not yet 
 elearly explained. In the end the kidney becomes insuffieient, and 
the cardiae compensation is lost, and the symptoms of edema, albu- 
minuria, retinitis, and uremia develop. 

Chronie parenchymatous nephritis may pass over into chronie inter- 
‚stitial nephritis, and this is called the secondary contracted kidney, 
as distinguished from the primary form, which begins as already 
 deseribed. 

Other eombinations may oceur. Amyloid granular atrophy may 
 accompany marked degeneration of this variety, but usually amyloid 
lesions accompany the inflammatory lesions, 
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Growth of eonnective tissue into the capsule of Bowman from the hilum, the original 
limits asa darker line, X 350. 


Renal Cysts. 


Colloid eysts result from the production of such material by the 
epithelium of diseased tubules. Their contents may be gelatinous or 
dried, yellow or brownish matter. They are common in chronie 
inflammation, especially in the arterio-selerotie atrophy. 

Retention cysts are common with chronie interstitial nephritis, con- 
tain a thinner fluid, and are due to eicatrieial oeclusion of renal tubules. 
I£ confluent they may attain a large size. 

Other eysts appear to be small papillary adenomas, and these, like 
simple retention cysts, may occur in apparently normal kidneys. 
Other cases present large eysts which may leave but little parenchyma 
between them, and may affeet one or both kidneys. They are usually 
a congenital anomaly. 

Urinary Stasis—Hydronephrosis. Various obstacles may interfere 
with the outflow of the urine from the kidney. Urinary ealeuli in the 
pelvis, the ureter, or at its entrance into the bladder, dislocation of 
the kidney, and folds or twists in the ureter, hypertrophy of the pros- 
tate, scars and tumors which press upon various portions of the canal, 
careinoma of the uterus invading the ureters, pregnaney with com- 
pression of these tubes, and congenital eonditions, all may lead to 
hydronephrosis. "The result is dilatation of the renal pelvis and per- 
haps of the whole ureter also. The pressure flattens the papillse, 
dilates the calyces, and causes atrophy of even the cortex at last. 
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The glomeruli show all stages of atrophie degeneration, and the 
epithelia of the tubules are flattened; indurative processes make a 
granular surface, and still further reduce the size of the organ. At 
last the kidney may be nothing but a thin-walled sac, and continued 
seeretion of mucous fluid may enlarge it many times beyond the normal 
size. The fluid, at first urinous, becomes more and more simply 
hydropie or eontains fatty and colloid material. 


Concretions. 


Deposits of various materials from the eireulating blood are bound 
up with the funetion of the kidney. Such preeipitates are common in 
the straight colleeting tubes and less often in the stroma, and are 
sometimes called infarets. 

1. Urie acid infarets form in the newborn after the second day, 
often in connection with slight ieterus, and appear on the surface of 
the pyramid as converging lines of yellowish color, which consist of 
urate of ammonia. Mieroscopically there are granular and spiculate 
masses in the tubes which dissolve with hydrochlorie and acetie acid 
and leave urie acid erystals after evaporation of the solution. 

2. Caleium salts make such deposits in the aged, frequently asso- 
eiated with caleuli in the renal pelvis. Addition of hydrochlorie acid 
dissolves these precipitates with formation of gas. Slight degrees of 
the condition are common. It is fairly constant in poisoning with 
bichloride of mercury and other chemicals, and with metastasis of 
bony material in osseous destruction of various kinds. 

3. Precipitates of urate of soda make whitish points and stripes in 
both cortex and medulla in gouty subjects. 

4. Bilirubin infarets in the medulla are common with urie acid 
preeipitates of the newborn. The pigment occurs as needles or tables. 
Granular biliary pigment is found in the adult kidney with chronie 
ieterus and acute yellow atrophy ; it is usually erystalline. 

5. Hemoglobin infarets are composed of masses and granules of 
brownish amorphous or erystalline nature, arranged in spots and lines 
throughout the kidney, especially in the medulla. This is observed 
in poisoning by potassium chlorate and in hemoglobinuria. 


Suppurative Nephritis. 


Pyogenie organisms may reach the kidney through the blood, from 
the urinary passages, and from the vieinity of the organ (para- 
nephritis). 
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Arriving by the blood the organisms usually lodge in the glomeruli 
and capillaries of the cortex, and produce sınall abscesses of the size 
of a pin’s head, numerous and surrounded by a ring of hyperemia. 
Parenchymatous degeneration of the organ is commonly present, 
simple or inflammatory. These abscesses are found with pyemia, 
uleerative endocarditis, and other infeetions. In the case of malig- 
nant endocarditis not only bacteria but large infected emboli may be 
carried to the kidney. The resulting infarets quickly suppurate, and 
the large abscesses are found especially in the eortex ; it is not always 
clear whether the abscesses depend on miero-organisms or on softened 
infarets. 

Another form of hematogenous infeetion makes yellowish lines in 
the pyramids, and the tubes there are filled with bacteria, leucoeytes, 





Caseous tubereulous nephritis. %, Renal tubule with caseous contents. X 12, 


and detritus. Probably the lesion is the result of exeretion of bacteria 
by the kidneys, the germs lodging in the collecting tubes and setting 
up inflammatory reactions, This is called nephritis papillaris 
myeotiea. 

When the pyogenie organisms come from the urinary channels, the 
commonest source is a eystitis or ulcerative inflammation of the ureters, 
or a neoplasm of the tract which is breaking down. In all cases the 
mucosa of the pelvis is attacked, making a suppurative pyelitis, and 
from this a pyelonephritis develops which resembles the myeotie 
papillary lesion. With a common origin hydronephrosis and this 
form may coincide, as with caleuli or careinoma of the base of the 
bladder. 
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Infectious Granulomata. Tubereulosis of the kidney follows 
general infeetion or local disease of other organs, as the lungs, and is 
due to infeetion through the blood. Miliary and conglomerate 
tubereles result in the kidney. 

Miliary nodules on the cortex and medulla accompany general infee- 
tion, and less often pulmonary phthisis. 

Less frequently eonglomerate tubereles are associated with tubereu- 
losis of the lungs, resembling the caseous miliary nodules, and result- 
ing from fusion of many of these. They are commonest in the cortex, 
may be fibrous at their edges, and surrounded by fresh seattered 
tubereles. 

A third form of renal tubereulosis begins in the papille or the 
calyces and spreads along the urinary tubules toward the cortex. 
There are then fewer eircumseribed tubereles, but lines, and later 
masses, of caseous material in the medulla, which may join and reach 
a large size. This is called papillary tubereulous nephritis. "The 
mucosa of the galyces and ureters may be involved in caseous ulcera- 
tion, and in time the pelvis becomes wide and necrotie, with more or 
less neerotie contents—-phthisis renalis tuberculosa. 

Possibly in many of these cases the infeetion comes from the ureters 
or lower in the tract, but in most cases it results from hematogenous 
infection, perhaps during exeretion of the bacilli. The urine regularly 
eontains the bacilli in these lesions. 

Syphilis of the kidney may occur as gummata or granular atrophy 
from disease of the vessels. Amyloid changes are common with it. 

Tumors. Epithelial carcinoma is uncommon in the kidneys, most 
of the neoplasms considered as such are really hypernephroma, sar- 
coma, or endothelioma. Fibroma is also common. 

Many of the adenomata of the kidney begin in scattered portions of 
adrenal tissue, which usually lie under the capsule and make small 
eireumseribed tumors which resemble the cortex of the adrenal. 
Mieroseopically this resemblance is demonstrable, and the cells are 
apt to be so fatty at times as to resemble lipoma. The name struma 
lipomatodes aberrams renis (Grawitz) has been given to these neoplasms. 
They may resemble angioma beeause of their dilated vessels. The 
tumor may reach a large size and become malignant, breaking into 
the veins and forming metastatie growths. Other tumors which 
resemble these in the gross are composed of eylindrical endothelia, 
investing blood spaces which are filled with blood, and fatty degenera- 


tion of the cells is frequent. 
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Congenital adenosarcoma, or the same tumor developing early in 
life, is not rare. It may be due to scattered germinal tissue of the 
embryo, or be derived from the kidney by metaplasia. Metastatie 
carcinoma and sarcoma oceur, and fibromyoma of the capsule is at 
times encountered. 

Parasites. Echinococcus, eysticereus cellulos®, and filaria are at 
times observed in the kidney, the latter passing out with the urine. 


B. DISEASES OF THE URINARY PASSAGES. | 


Doubling of the renal pelvis and of the upper end of the ureter, 
entrance of the ureter into the seminal vesicle, or the urethra or other 
abnormal places, congenital hydronephrosis from strieture of the 
ureter, imperforate and bent ureters, and those provided with valves, 
are the commonest malformations. 

Concretions in the renal pelvis may be formed there or exereted 
from the kidney, and if large they may reproduce the branching calyces 
like a piece of coral. (See Caleuli, p. 432.) Such concretions cause 
pyelitis caleulosa and pyelonephritis, paranephritis, and perforation 
into the intestine; if on both sides, hydronephrosis and uremia may 
result. 

Tumors are usually careinoma from the uterus and elsewhere, which 
invades the ureters secondarily, and a large percentage of women with 
uterine cancer die thus of retention and uremia. 


Bladder. 


Hemorrhage may be «due to injury of the vesical wall by caleulus, or 
the presence of a papilloma or careinoma, or fraeture of the pelviec 
bones and injury to the bladder, or hemorrhagie diatheses and vesical 
hemorrhoids. 

Catarrhal Inflammation. Acute eystitis is often the result of decom- 
position of urine by the action of bacteria, as the bacillus proteus. 
They enter the bladder with the introduetion of instruments. Chemi- 
cal substances used for washing the bladder, or exereted, as cantharidin, 
may also cause the lesion. Other bacteria come from the urethra and 
irritate the mucous membrane or set up fermentation of the urine, and 
thus cause eystitis. Retention of urine is very apt to be followed by 
such fermentation. 

With acute eystitis the mucosa is hyperemie, often ecchymotie, the 
epithelium is cloudy and desquamating and proliferating, and its cells 
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are found in the urine mixed with pus cells and many bacteria. "The 
reaction of the urine may be acid or alkaline. With purulent catarrh 
a thick, ropy mass of altered pus cells is found in the alkaline urine, 
together with erystals of triple phosphates and ammonium urate. 

The chief cause of chronie eystitis is retention from diminished 
urethral lumen, caleuli, or paralysis of the bladder from central 
nervous lesions; in all of these cases 
fermentation occurs in the stagnant 
urine by the entrance of bacteria, and 
these set up inflammation. Chronic 
eystitis accompanies vesical tumors also. 
The mucous membrane becomes thick, 
indurated, and pigmented, and papil- 


lary outgrowths oceur. Erosions and Epithelia of the renal pelvis, ureter, and 
bladder. (After SEIFERT-MÜLLER.) 





deeper ulcers may accompany the pro- 
cess, while hypertrophy and dilatation of the bladder are common. 
The secretion from the inflamed bladder is mucopurulent, and the pus 
cells are altered into a slimy mass. 

Diphtheritie eystitis has the same characters as any such inflamma- 
tion of a mucous surface, and leads to similar destruction. It may 
occur with trauma, caleuli, and in the course of severe general dis- 
eases, 

Phlegmonous cystitis and abscesses in the bladder walls may follow 
purulent catarrh or diphtheritie inflammation, or uleerating neoplasms, 
or injuries, Perforation into the peritoneum and adjacent structures, 
perieystitis and paraeystitis, and various fistule may be the results. 

Urinary Caleuli. Normal urine, though clear when passed, may 
soon deposit a sediment which varies with its composition. The urie 
acid occurs as neutral sodium urate in normal urine, and is easily 
soluble in water. After standing, a so-called acid fermentation splits 
this into acid sodium urate and urie acid. Alkaline fermentation may 
oceur in the bladder with pathological conditions, and results in split- 
ting urea into earbonie acid and ammonia. The ammonia forms triple 
phosphates with magnesia, and ammonium urate with urie acid. The 
important sediments are: 

1. Urie acid in acid urine, as erystalline forms of brownish color, 
*“ whetstone ’’ and other shapes. 

2. Acid sodium urate, red amorphous deposit, dissolved by heat 
and addition of potassium hydrate, in condensed urines of fever. The 
urine may be turbid when passed, or become so on cooling. 
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3. Ammonium urate, in *“ thorn apple ’’ forms from deeomposed 
urine. These three sediments give the murexid test, 

4. Caleium oxalate, in envelope-shaped erystals, soluble in hydro- 
ehlorie acid, insoluble in acetie acid, oceurs in both acid and alkaline 
urines. 

5. Caleium carbonate oceurs in human urine, but in small quantity, 
as small spheres or biscuit forms, which dissolve with acids and form 
gas. 

6. Caleium diphosphate and triphosphate, the former in neutral or 
weakly acid urine as colorless wedges with slanting bases, often 
grouped. "The latter salt oceurs in alkaline urine as a fine amorphous 
powder. 

7. Ammonio-magnesium phosphate, triple phosphate, as large pris- 
matie coffin-shaped erystals, soluble in acetic acid, characteristie of 
alkaline fermentation. 

These sediments, beside the renal deposits mentioned, may form 
stones in the renal pelvis (nephrolithiasis), or in the bladder. The 
larger are called urinary caleuli, the smaller gravel. All have an 
organic albuminous material which holds the mineral together. Such 
concretions form about dead epithelium, elots, mucus, or foreign bodies 
of various kinds, as fragments of catheters, lead-peneils, bits of bone, ete. 

Primary caleulus formation occurs in an undecomposed urine 
(usually contains urie acid and urates), and when the stone is inereased 
in size by other deposits from a fermented urine, as ammonium urate 
and triple phosphates, it is called secondary caleulus formation. The 
caleuli are often thus distinetly laminated. Metamorphosed caleuli are 
those which are altered by alkaline urine, which removes certain con- 
stituents and replaces them with others. 

The vesical caleuli may form in the bladder or be carried down from 
the renal pelvis. In shape they are oval, round, and irregular. 
(reneral diseases, with impaired metabolism, and especially the urie- 
acid diathesis, favor the formation of caleuli. 

The most important forms are: 

1. Urate ealeuli, or urie acid and its salts, hard, heavy, smooth, or 
rough, yellow or brownish, eoncentrie layers, give murexid test; pure 
urie acid stones oceur in acid urine. 

2. Oxalate caleuli, of caleium oxalate, mulberry or thorny, cause 
bleeding, may thus be covered with dark fibrinous matter. 

3. Phosphate ealeuli, of caleium phosphate and triple salts, seldom 
form primary stones, but often deposit about urie and oxalate nuclei 
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after decomposition of urine, less dense than the former kinds, chalky, 
friable. 

4. Caleium earbonate, vare, white, and chalky, common in vege- 
table feeders, 

5. Cystin, pale yellow, smooth or granular, round, waxy, transparent. 

6. NXanthin, white or brown, amorphous fraeture, waxy on frietion, 
in alkaline urine, 

Large stones may be found at autopsy which have given no symp- 
toms during life, but usually vesical caleuli produce catarrhal eystitis, 
uleerations, ascending pyelonephritis, hematuria, retention of urine, 
dilatation and saceulation of the bladder, and hypertrophy of its walls. 
Stones in diverticula from the bladder may become encapsuled and 
exeluded from its eavity by inflammatory adhesions. 

Dilatation of the bladder oceurs with urinary stasis from tempor- 
ary or permanent interference with the lumen of the urethra, or in a 
rapid form, with thinning of its walls, from central nervous lesions. 
Hypertrophy of its museular layers is usually funetional, and oceurs 
with obstacles to the expulsion of urine, but it may follow the irri- 
tation of chronie eystitis and frequent straining efforts at urination. 
The bundles of musenular tissue make prominent trabeeul®e under the 
mucosa. 

Separation of the fibres of muscle allows the mucosa to protrude 
between them, and thus diverticula form. These occur with obstacles 
to the outflow, and may be multiple. 

Vaginal eystocele is the prolapse of the wall of the bladder into the 
vagina from traetion of the prolapsed uterus, or simple weight of the 
filled bladder. Inversion of the bladder öecurs when its upper pole 
bends into the lumen of the viscus and appears at the internal or 
external meatus. 

Traumatism may cause hemorrhage from the bladder, Over- 
distention may lead to rupture. Obstetrie operations may cause 
pressure neerosis of part of the wall. Any lesion of the bladder 
may lead to urinary infiltration of its wall and the surrounding tissues, 
and this produces severe purulent inflammation in the pelvis and diffuse 
peritonitis. From injuries received during parturition vesical fistule 
may result, which open into the vagina or uterus, and ulcerations 
within the organ may have similar consequences. 

Tubereulosis is usually connected with similar lesions of other parts 
of the urinary system, and does not differ from any such process in a 
mucous surface. 

28 
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Among tumors of the bladder, papilloma and papillary epithelioma 
deserve mention because of the eystitis and severe hemorrhages which 
they exeite. They are benign themselves, but lead by transitional 
forms to carcinomata. Vesical carcinoma may be either nodular or 
papillary, and is distinguished from benign papilloma by its extension 
to deep tissues, rapid uleeration, and invasion of other organs. They 
are unusual tumors, and are most often secondary to uterine and pros- 
tatie cancers. The ulceration leads +to the establishment of various 
fistulee between the bladder, uterus, vagina, and reetum. 


Urethra. 


Urethritis is in most cases of gonorrheal origin, and while limited 
to the urethra in the male, the vulva, vagina, and endometrium in the 
female, may become inflamed by the gonococeus, Intense superficial 
suppuration, with the secretion of thick yellowish-green pus, results 
from the speeifie action of the coceus, and the discharge may be mixed 
with blood. Severe infiltration of the subepithelial tissue oceurs. 
Although often confined in the male ta the fossa navicularis, the 
inflammation may involve the posterior urethra, the bladder, Cowper’s 
glands, the prostate, vas deferens, epididymis, and testis. Mixed 
infection with pyogenie organisms causes periurethral abscess, and this 
may open into the urethra or perforate the ecorpus cavernosum. In 
the female later results may be salpingitis and pelvie peritonitis, and 


abscess of Bartholin’s glands. Gonorrheal eonjunetivitis of the new- . 


born is due to infeetion from a speeifically inflamed parturient canal. 
In some cases arthritis, endocarditis, and myelitis may complicate the 
local inflammation, but these effeets are seldom to be considered as the 
work of the gonococei themselves, but rather due to mixed infeetion 
with other pyogenie forms. 

The passage of an acute urethritis into a chronie gonorrhea is rela- 
tively frequent, and in men the posterior urethra is commonly the 
site of the lesion. The secretion lessens in quantity and becomes more 
mucous, the cocei dimimish in number or disappear, and are to be 
found only in the so-called ““ elap-threads.’”’” A complication which is 
often observed with gonorrhea and is important in its results is strieture 
of the urethra, from scars in the mueosa and submucosa. These con- 
tracting fibrous tissues narrow the lumen of the urethra, cause urinary 
stasis and retention, eystitis and dilatation of the bladder, and at times 
pyelonephritis. At the site of the scars the eylindrical epithelium 
beeomes flat and corneous, 
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Non-gonorrheal urethritis may be a symptom of severe diseases, or 
come from near-by inflammations, as vaginitis. 

Other lesions of the urethra include chanere, uleus molle, tubereu- 
losis, rarely lupus, and papillomata from the irritation of gonorrheal 
secretions on the skin and mucosa. 

Other strietures of the urethra follow periurethral abscess and dis- 
eases of the prostate, 

Urethral injuries most often depend upon foreign bodies, as catheters, 
and the posterior portion may be torn, with resulting false passages 
and infiltration of urine. _ During parturition the urethra of the mother 
may suffer spontaneous or operative injuries, especially neerosis fol- 
lowing long severe pressure. 

Cowper’s glands may present simple swelling, suppuration and 
induration, commonly associated with urethral diseases. 


The Adrenal Bodies. 


Simple atrophy, fatty and amyloid degeneration, often affeet these 
structures, the latter with general lesions. 

Cireulatory disorders inelude hemorrhage from local and general 
causes. Inflammations are unusual. 

Tuberculosis of the adrenals is an occasional miliary infeetion, more 
commonly a diffuse fibrocaseous inflammation which enlarges the part 
and also softens and destroys it. This is seldom a primary lesion, but 
follows pulmonary tubereulosis, and is bilateral. It has a relation to 
Addison’s disease (p. 261). 
Tumors of the adrenal may be nodular hyperplasia, or adenoma, or 
struma, as circumseribed masses of the size of a cherry, which in the 
gross and microscopically reproduce the structure of the organ. 

The adrenal is divided into eortex and medulla, the former display- 
ing radiate markings and being of a yellow color, the latter having a 
grayish-red color. Miecroscopically the cortex consists of layers of 
epithelial cells with connective tissue between them, the upper called 
the zona glomerulosa, where the cells are in nests; the middle called 
the zona fascieularis, with cells in columns; and the inner in meshwork 
and ealled the zona retieularis. Im the adult fat droplets are found in 
the middle layer within the cells. 

The tumor known as struma, or hypernephroma, alen consists of 
epithelial cells like those of the normal cortex, and like them may 
eontain glyceogen. Cavernous spaces may oceur, filled with blood, and 
these tumors may be very malignant. Accessory adrenal glands some- 
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CHAPTER XILl 


DISEASES OF THE NERVOUS SYSTEM. 


A. CONGENITAL ANOMALIES. 
















THE severest form of malformation, eranioschisis and rhachischisis 
have been noticed. Hernias of the central organs and their mem- 
branes may oceur at the back of the head, the nasal suture, the base 
of the skull, along the spinal canal and elsewhere, the most impor- 
tant forms being as follows (pp. 187, 190): 

$. 1. Hydromeningocele. The sac consists of pia mater and is filled 
with fluid; the brain and cord do not enter the hernia. On the spinal 
 eolumn the dura may be one of the coverings. 

2. Encephalocele and myelocele imply tlıe protrusion of parts of either 
the brain or the cord. In most cases there is hydrops of the cere- 
_  bral ventrieles or the central canal of the cord. The wall of the sac 
8 contains nervous tissue, and in this case the protruding part is called 
_ hydreneephaloeele or hydromyelocele, and the prolapsed organ is very 
rudimentary, forming simply a layer on the inner surface of the sac. 

3. Myelomeningocele. With partial rhachischisis and simply an 
area medullovaseulosa on the dorsal aspect of the open meninges, fluid 
may collect between the dura and arachnoid or between this and the 
pia, so that the pia with its rudimentary cord forms a hernia and the 
sac is formed by the membrane, having the nervous tissue on its outer 
surface. In this form the central canal of the cord both above and 
below the hernia opens on the dorsal aspeet of the rudimentary cord, 
and henee can be entered directly from the exterior. 

Certain anomalies are connected with lesions of the bony parts, as 
early elosure of the sutures (mierocephalia), by which the capacity of 
the skull is too small for the normal growth of the brain. Mechanical 
obstacles then cause a hypoplasia of the whole brain or parts of it. 
Internal causes not elearly understood may also produce hypoplasia, 
and fetal softening and hemorrhages may lead to the same result. 

Micrencephalia, or smallness of the brain, may reduce the entire 
organ or parts of it, and certain lobes and structures may be lacking 
(487 ) 
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from agenesia. External hydrocephalus ex vacuo may accompany 
such defeets. (See infra and Chapter XIII.) 

Porencephalia is a superficıal defeet, involving the cortex or reach- 
ing into the ventrieles as a conical fossa, its walls lined with pia and 
its Jumen filled with fluid and covered by arachnoid. Fetal hemor- 
‚rhages and softening may be the explanation of some of these cases. 

Various anomalies of the central nervous organs may be associated 
with idioey and eretinism and psychoses, but there is no constant lesion 
with any special form, 

Micromyelia, or small size of the cord, and hypoplasia of certain 
tracts may be observed, and the latter may be the foundation of later 
diseases. Congenital asymmetry of the cord, doubling of the cord, and 
heterotopie arrangement of the white and the gray substance have been 
deseribed. Some of these are artefacts, due to imperfeet methods of 
removal post-mortem. An important anomaly of the cord is hydro- 


myelia. (See Chapter XII., C.) 


B. DEGENERATION AND ATROPHY;; SCLEROSIS. 


In the nervous system there are various diseases whose essential 
factor is the loss of nervous elements, both fibres and ganglia, while 
the neuroglia is either passive or increases. Lesions of this kind may 
affeet the white substance or the gray. Degeneration is a term 


implying the destruetion of the fibres and the collection of fatty detritus 


in their place. The medullary sheaths are broken and lost, and the 
axis eylinders show irregular swellings and division into segments, 
which then become dissolved into granular detritus. 

The ganglion cells in the gray matter present peculiar forms of 
degeneration. The staining properties of both nuclei and protoplasm are 
altered, the cell body swells and becomes finely granular or fatty, pig- 
ment colleets in it, and at last it caleifies. In severe lesions the nucleus 
suffers karyolysis or karyorhexis and is lost. "The result of the process 
is atrophy of the cell, diminution of the cell body, and loss of its 
processes, or complete destruction. The retieular neuroglia, in whose 
meshes normally the ganglion cells and the fibres lie, appears as open 
spaces, filled at first with fatty material, and later by proliferation of the 
neuroglia, which eonverts the place into a mass of finely fibrillar tissue. 

Macroseopically such lesions, if of any extent, appear of a yellow 
eolor as eontrasted with the normal portions, so long as fatty fibres 
and granular cells are present. With the resorption of the softened 
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cell from the Anterior Horn, Human Cord. Stained 
with Neutral Red. 
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Forms of Degeneration of Ganglion Gells. 
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tissues the color changes to a gray, and the eonsistence of the part 
becomes firmer, This is called selerosis, or, in the white substance, 
gray degeneration, and it is a form of atrophy. 

Other forms of atrophy may oceur without fatty degeneration at any 
stage. If a portion of the fibres of a part slowly beeome fewer and 
more slender, and the part itself also shrinks, and the ganglion cells 
lose their processes and dwindle in size, it constitutes one form of 
atrophy, and the consecutive proliferation of the neuroglia is usually 
not observed. i 

The causes of atrophy are various. In some cases. it is simply a 
senile involution, in others imperfeet nutrition from diseases of the 
vessels, and in others infeetious and toxie 
influences produce the lesion. Inflamma- 
tory conditions affeet the nervous elements 
direetly and also cause changes in the in- 
terstitial tissue, and together with transu- 
dation and emigration of leucoeytes and 
proliferation lead to destruction of the 
nervous elements. Necrosis and fatty de- 
generation may follow traumatism, eoncus- 
sion, hemorrhage, and severe edema of the 
tissue. Finally, there is a certain relation 
and dependence between lesions of the 
ganglion cells and the fibres connected with 
them, which is expressed as so-called see- 
ondary degeneration and retrograde atrophy. 

Secondary Degeneration. The entire 
nervous system consists of gray centres and 
traets of communication, the former acting 
as points of origin for the latter, and also 
oceurring in their course, chiefly repre- _DPiagram of two neurons, @, @”. 

F Two ganglion cells. D, D’. Den- 
sented by ganglion cells, and the tracts arites. n, n’. Neurites. d, d’. Ter- 
corresponding to medullated nerve fibres. na ir nenes Of the neurlies. C. 
The ganglion cells from which the fibres 
take origin possess protoplasmie processes—the dendrites. Another 
protoplasmie process which does not become more slender also takes 
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origin from the prominent part of the ganglion cell, receives the name 
axis eylinder or neurite, and corresponds to the medullated nerve fibre 
of a nervous tract. "The dendrites and neurites divide into the finest 
branches, called the terminal tree, and these communicate in all 
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probability with similar branches from other ganglion cells. Col- 
lateral branches from the neurite repeat the branching process. Hence 
the simplest element of nervous tissue consists of a ganglion cell with 
its processes,and this is known as a neuron. (Fig. 273.) 

It has been learned by experience that when a ganglion cell is 
injured all the processes suffer, the axis eylinder swells and splits 
into segments, the medulla is broken up, and fatty degeneration 
destroys it. This is called Wallerian degeneration. The ganglion 
cell, therefore, controls the nutrition of the entire neuron of which 
it forms the central point (trophie influence). When a nerve fibre 
is cut or injured the section which is separated from its ganglion 
cell degenerates. Thus in the diagram, section of the neurite at (a) 
would be followed by loss of the part reaching to (d), that is, to the 
processes of the nearest ganglion cell. This is called Waller’s law. 

Since now the communicating traets are nothing but axis eylinder 
processes from ganglion cells, it follows: 

1. That destruction of a ganglion cell implies destruction of the fibres 
originating in it. 

2. That interruption of a nerve fibre is followed by loss of that 
portion which is separated from its ganglion cell. 

The portion of the fibre still in communication with the ganglion cell 
does not remain intaet, but suffers a slow and less distinet retrograde 
degeneration, and the ganglion cell shows a temporary or a permanent 
atrophy. 

The degenerative and atrophie changes discussed vary in their results 
in the brain and cord according to their localization, extent, and inten- 
sity. If the entire brain is involved it is uniformly smaller, weighs 
less, and fills the cranium imperfeetly. If the convolutions are 
atrophie they are more slender and have a somewhat triangular outline 
on section, while the sulei are wider. Serous fluid takes the place of 
the lost substance, and thus we find either external or internal hydro- 
cephalus ex vacuo. | 

The most important forms of atrophy in the eentral nervous system . 
are the following: 

1. Senile atrophy, with general diminution in volume and weight. 
The cortex is especially reduced and replaced by fluid. The process 
may not be uniform, and then certain gyri are especially small. This 
may be explained by the fact that the atrophie changes are dependent 
upon atheroma, obstruction of vessels, and obliteration of their lumina, 
with perhaps local softenings in the cortex and cord. 
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3, Progressive paralysis depends in part on chronic degeneration of 
the cerebral eortex, and usually affeets certain portions more than 
others, as the frontal, temporal, and insular cortex, and the oceipital 
to a sliehter extent. The gyri are small, sharpened, and divided by 
wider sulei. The ventrieles are dilated with both external and 
internal hydrocephalus, and the eonsistence of the organ is increased. 
In recent cases the eortex may be spotted with hyperemic areas. 


Fıs. 274. 





Diagram of two convolutions. w. White matter giving 
off the fibres, m. b. Branches of medullated fibresto the 
cortex. n. Network of fibresin the cortex. T. Tangen- 
tial fibres. P. Pia. @. Ganglion cells. 


Later on these areas are diminished, light 
or grayish yellow, and on section the divi- 
sion of the cortex into layers is lost. The 
pia is usually opaque and fibrous, with 
adhesions to the cortex, and on removal 
it tears off partieles of nervous tissue. 
The adhesions are the result of chronie 
meningo-encephalitis which accompanies 
the interstitial lesions in the nervous 
tissue, 





Mieroscopie examination discovers eXx- Diagram of thecortex. a. Superficiat 

. . : . ‚all: fibres. b. Layer ofsmall ganglion cells, 

treme degeneration in the ganglion cells „"Targe pyramidal ganglion cells. d. 
even to complete destruetion. The nerve Deeper layer of ganglion cells. m. 


fibres die from without toward the deeper er ee 
portions,. Proliferation of neuroglia and of the cortical vessels, hyaline 
changes in the intima, diminished lumina, cellular infiltration of the 
Iymph sheaths, and dilatation of the veins, may also be found. 
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Diagram of the motor traets, 9. Ganglion cellsin the cortex of the brain. 9. Ganglion cell in 
the anterior horn of the cord. 1. Lateral pyramidal tract. 2. Motor fibre from anterior horn to 
anterior root and peripheral nerve. 3. Anterior pyramidal traet. M. Muscle. 
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Aceompanying lesions are pachymeningitis interna hamorrhagica, 
and degeneration of the pyramidal traets and the posterior columns of 
the cord (tabetie). 

As in progressive paralysis, degenerative processes of similar nature 
accompany chronie epilepsy, tabes dorsalis, carbon monoxide poisoning, 
and sunstroke. 

In rare cases there is a general selerosis of the entire brain from 
hyperplasia of the neuroglia, with eontraetion of the new tissue, 
diminution in size of the brain, and hydrocephalus. The lesion is 
common in children and youths, for example, in idioey. 

Secondary Degenerations.. 1. Motor System. The centres for 
voluntary motion are situated in the eentral convolutions of the cortex, 


Fi. 277. Fıg. 278. 





Tho. Opticthalamus. (7. Claustrum, dCi. Internal capsule, in which the following traets appear: 
1. Optic tract. 2. To frontal commissure. 3. Motor tract. 4. Pyramidal traet. 5. Sensory tract, 
(Diagram after EDINGER and ÖBERSTEINER.) 

Fıs. 278.—Corpora quadrigemina and peduncles. A. Aqueduct of Sylvius. V. Corpora quadri- 
gemina. III. Oculomotor nucleus, R. Red nucleus. S, Lemniscus. s. Upper lemniscus. N, 
Substantia nigra. P. Peduncle. 


and from the pyramidal ganglion cells of this seetion the cortico- 
muscular traet takes its origin. The pyramidal traets, containing 
motor fibres for the extremities, converge from the cortex, unite in a 
bundle, pass through the internal capsule, the pedunele, the pons, and 
gain the medulla, where they appear as pyramidal masses and take part 
in the deeussation. Most of the fibres cross to the opposite side and 
descend in the cord as the lateral pyramidal traet. From here fibres 
pass to the anterior horn of the cord and divide as they approach the 
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ganglion vells of the part. A few fibres do not cross, but pass on the 
side of the anterior fissure of the cord as the anterior pyramidal tract, 
and also divide into fibrils connected with ganglion cells in the anterior 
horn. In this manner the central motor neuron is completed. From 
the ganglion cells of the anterior horn fibres go to the anterior roots 


FıG. 279. FıG. 280 





FıG. 279.—Frontal section of the pons. D. Gray tegmentum. S, Lemniscus. V. Nucleus of 
trigeminus. P. Peduncle. 5. Root fibres of trigeminus. B. Outer portion of pons. H. Teg- 
mental region. 

FıG. 280.—Medulla oblongata, lower portion, P. Pyramid. 0. Olivary nucleus. S, Fibres of 
lemniseus, XII, Nucleus of hypoglossus,. X. Nucleus of vagus, H. Nucleus at upper end 
of posterior tracts (nucleus gracilis and nucleus cuneatus). (. Restiform body. 10. Nucleus of 
vagus fibres. 12. Nucleus of hypoglossal fibres. 


of the spinal nerves, and thence to the museles, in which they divide 
and end in the muscular end-plates, thus completing the peripheral 
motor neuron. These pyramidal tracts present the following secondary 
degenerations: (a) Lesions of the cortical motor area produce degen- 
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Fı6. 281,—Descending secondary degeneration after transverse lesion of the cord. Both lateral 


and anterior pyramidal tracts degenerated, 
FıG. 282.—Ascending secondary degeneration in the cord, with softening in the right internal 
capsule, The right anterior pyramidal and the left lateral tracts are degenerated. 


eration of the whole group of fibres proceeding from here to the 
anterior horns. If on one side the entire motor area is destroyed, 
there is degeneration of the lateral traet of the opposite side and of the 
anterior pyramidal traet of the same side. (6) Similar degeneration 
follows interruption of the motor fibres at any part of their course 
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within the brain and above the deeussation. (ec) After total interrup- 
tion, transverse lesions of the cord, degeneration of the pyramidal tract 
on each side oceurs. (d) Any disease which destroys the anterior horn 
causes degeneration of the anterior root. (e) After lesions of the 
anterior root and the peripheral nerve the distal portion of the fibre 
degenerates,. 

2. Sensory System ; Centripetal. Tracing the sensory tracts from 
the periphery to the brain, it is found that they start from sensory 
end-organs in the skin or organs of special 


FıG. 283. 


sense and pass in the nerves to the poste- 
rior roots of the spinal cord, entering 
through them into the ecord. An inter- 
vertebral ganglion is interposed on the 
posterior root, from each of whose cells a 
process passes out and divides into two 
branches, of which one (dendrite) is the 
sensitive fibre of a peripheral nerve, and 
the other (neurite) passes into the cord. 
The posterior columns of the cord consist 
almost entirely of fibres from the posterior 
roots ascending, in great part, to the med- 
ulla. Within the medulla are two gray 
nuclei, the nucleus graeilis and the nueleus 
euneatus, among whose ganglion cells the _Diagram ofthemost important tracts 
> Er in the cord. 1. Anterior pyramidal 
ascending fibres divide. tract. 2. Lateral pyramidal traet. 3. 
In addition to the long fibres mentioned Fsterior column. 4. Cerebellar tract, 


E ö. Gowers’ column. 6. Lateral mar- 
shorter ones pass from the posterior roots ginal tract. 7. Lateral column, 8. 
a $ ir Dear . Remainder of anterior column. 3a. 
o the motor ganglıon cells of the anterior Lissauer's marginal zone. 

horn, called the reflex eollateral fibres, 


thus uniting sensory and motor traets; other fibres go to Clarke’s 





column, and certain others ascend in the posterior column. 

These sensory tracts together form the peripheral sensory neuron, 
their cells being represented by the ganglion cells of the intervertebral 
ganglia, their dendrites (afferent) by the sensory fibres of the peripheral 
nerve, and their neurites by the short and long fibres radiating from 
the posterior roots into the cord. 

Sensory degenerations oceur in these tracts as follows: 

(a) After lesion of the peripheral nerve the distal portion degen- 
erates because it is separated from its intervertebral ganglion, (b) 
Lesions of a posterior root cause degeperation of the fibres in the pos- 
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terior column which come from it and corresponding fibres of the 
posterior horn. (c) Transverse lesions of the cord are followed by 
degeneration of the long fibres which have entered the posterior column 
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Diagram of the sensory traets. g. Cell of spinal ganglion, with a process through the peripheraf 
nerve to the skin, and one running in the posterior root. 1. Fibres of the posterior root, in part 
ascending in the posterior column, 2, in part passing to the posterior horn. 9. Cell of Clarke’s: 
column, from which a fibre, 3, passes in the cerebellar tract to the cerebellum, EZ, 9;. Ganglion 
cell of gray substance with fibre, 4, aseending in Gowers’ column. 95. Cell of the nucleus gracilis 
in the medulla, From the posterior roots reflex collateral fibres pass also to ganglion cells of the 
anterior root, 94. 


below the lesion. Since numerous fibres enter the cord as we go up it, 
the proportion of the degenerated fibres lessens from below upward. 
(Fig. 286.) (d) After lesions of the ganglion on the posterior root 
we expect degeneration in both directions, 
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From the gray substance of the cord other long eentripetal traets 
are derived. At the root of the posterior horn there is a group of 
ganglion cells, known as Clarke’s column, from which fibres originate 
which pass through the posterior horn and lateral column and ascend 
in the margin of the latter to the 
cerebellum. This is called the lateral BR: 
cerebellar tract. Slightly anterior to 
this lies the column of Gowers, which 
also ends in the cerebellum. 7 | e 

Transverse section of the whole cord 
must be followed by degeneration of Spinal ganglion cell with a process 
all these tracts above the lesion.. as va a ee 

The cells of the nueleus gracilis and 
nucleus euneatus send fibres toward the cerebrum which cross above 
and lie between the olivary bodies in the upper part of the medulla. 
Increased by many added fibres these form the lemniscus of each side, 
which passes through the pons, the cerebral peduncle, the internal 
capsule, and then radiates in the neishborhood of the parietal lobe to 
the cortex. Other fibres go to the corpora quadrigemina, others to the 
optic thalami and the lenticular nuclei. 





Ascending secondary degeneration after transverse lesion of the cord. a. Immediately above 
the lesion; b, higher up. In a the whole posterior column is degenerated; in b, only the columns 
ofGoll. The degeneration on the edge involyes the cerebellar tract and Gowers’ column. 


The sensory fibres of the eranial nerves present analogous but 
sliehtly modified relations; thus the Gasserian ganglion resembles a 
spinal ganglion. 

It is evident that degeneration follows the nervous tracts in the 
direction of their impulses, both in the motor and the sensory bundles. 

In various parts of the central nervous system there are traets 
which are called commissures, uniting different regions of the gray 
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matter with each other. Among these are assoeiation bundles, joining 
convolutions of the same side, the corpus callosum, the anterior white 
commissure, and others. In the cord fibres in the lateral and pos- 
terior columns join sensory centres, and in the lateral and anterior 
columns join various motor tracts. AI these commissural fibres may 
degenerate, but because of their short course the process does not 
extend over long distances. 

Histologically, secondary degenerations present nerve fibres in process 
of destruction, or replacement of these by glia tissue. (Fig. 287.) 
In the site of the fibres there are empty spaces and granular cells. 
The glia forms a network in which, when cut obliquely, there is an 





Ascending degeneration of special bundles of the posterior column. a. Section at the entrance of 
the degenerated root. band c. Sections higher up. (After PHıLırpr. These de Paris, 1897.) 
apparent fine fibrillation. In the glia tissue there are numerous 

Deiters’ cells, with radiate peneils of fibrille. 

Examples of retrograde degeneration are found after amputation of 
an extremity or a portion of one, both in the nerves of the stump, in 
the spinal roots, and in the cord. There may be only a trifling 
decrease in size and atrophy of the corresponding traet in the cord, or 
marked asymmetry of the halves of the cord on eross-section. "The 
sclerosis which follows Wallerian changes is not often present in these 
cases. Experimentally removal of an eye in a newborn animal pro- 
duces atrophy of the optie nerve and its oceipital centre. 


Primary Systemic Diseases. 


Secondary degenerations play an important part in all diseases in 
which the gray substance suffers. Many of these are localized at 
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Wallerian Degeneration in the Cord of a Rabbit, six days 


after section. Longitudinal section from the posterior col- 
umn. The nerve fibres are much swollen; in many the 


axis cylinders are broken and rolled up; in the yellow glia 
are free globules of medullary substance. x 850. Formalin. 


{After VAN GIESON.) 
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FIG. 289. 





Gray Scelerosis of the Posterior Column. 


9. Hyperplastie glia (stained blue) with a few fibres still preserved. n. Nerve fibres, 
yellow. %. Nuclei of the glia. Db,b,. Bloodvessels. In the lower part normal fibres. 
Weigert’s glia stain. » 350. 
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special points, and cause a secondary change in the corresponding 
cells, their processes, and tracts. Thus the spinal form of progressive 
museular atrophy depends upon a lesion of the cells im the anterior 
horns, and bulbar paralysis upon similar changes in nuclei of the 
medulla. But the nerve fibres may be primarily affected, and hence 
arise diseases which are called primary systemie affections, accompanied 
or followed by the secondary changes. The Wallerian degeneration 
does not involve the whole of the traet at one time, but gradually 
destroys fibre by fibre in much slower course, and both in the centres 
and traets is followed by selerosis. Hence the name primary selerosis 
may be applied to these cases. 

1. Diseases of the Motor System. These cause paresis or par- 
alysis, often with irritative symptoms, and atrophie changes soon affeet 
the paralyzed muscle. Degeneration in the anterior horns, ante- 
rior roots, and peripheral nerves, cause thus a peripheral paralysis, and 
the same may follow lesions of medullary centres and motor cere- 
bral nerves. In general there is no muscular atrophy when the lesion 
is in the central motor neuron, for then the trophie centres of the cord 
are preserved. The paralysis may be complete or spastie, in the latter 
case the muscles offer some resistance to passive motion, and the reflexes 
are increased. Probably the latter condition depends on absence of 
the cerebral impulse, with inerease of the museular tonus, and trans- 
mission of sensory stimuli through the collateral reflex fibres.. We 
‚expect, eonsequently, to find spastie paralysis with central lesions and 
complete paralysis with peripheral. 

The following types oceur: 

(a) Primary disease of the museles, dystrophy with atrophie par- 
alysis. (See Chapter XIII., D.) 

(b) Progressive muscular atrophy, in which both musecles and 
peripheral nerves are diseased. It may begin first in either or af the 
same time in both. 

(e) Forms with degeneration in the anterior horns, the peripheral 
nerves, and the museles. To these belong the spinal form of progres- 
sive muscular atrophy, in which it is assumed that the lesion begins 
in the anterior horns and attacks the peripheral parts secondarily. It 
is loealized especially in the upper portions of the cord, is noticed first 
in the smaller museles of the hand, and proceeds then to involve the 
muscles of the arms and trunk. The anterior horns atrophy, the 
ganglion cells are lost, and peripheral nerves and muscles atrophy. 
A similar affeetion is bulbar paralysis, with the lesion in the medulla, 

29 
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and this may accompany the former disease. The nucleus of the 
hypoglossus, then of the vagus and spinal accessory are involved, the 
facial nucleus is attacked early, and those of the trigeminus and 
abducens less often. Because of the lesions in these nuclei and their 
nerves the familiar pieture of labio-glosso-pharyngo-laryngeal paralysis 
results, and all the muscles supplied by the affected nerves undergo 
atrophy. Death is usually caused by aspiration pneumonia. 

(d) Forms in which the entire motor neuron is involved, including 
the anterior horns and the pyramidal traets. Among these is amyo- 
trophic lateral selerosis, which is accompanied by spastie paralysis and 
atrophy of the museles. The degeneration can be followed to the 
decussation or even to the cortex; the anterior horns, anterior roots, 
peripheral nerves, muscles, and the commissural fibres in the brain and 
cord, all present similar lesions. It may be associated with bulbar 
paralysis, and this leads to a fatal termination. The disease specially 
affeets the upper portion of the cord and the museles of the upper 
extremities, and is distinguished from progressive muscular atrophy by 
its more rapid course and the fact 
that it involves the muscles in certain 
groups of fibres and not as a totality. 

(e) Unusual forms which affeet 
only the pyramidal tracts, causing 
spastic paralysis without muscular 
ätrophy. 

SR 2. Diseases of the Sensory Sys- 

Amyotrophic lateral selerosis. Bothpyram- tem, Tabes dorsalis is characterized 
idal tracts degenerated. 

by lesions of the sensory fibres of the 

cord, especially of those which pass from the posterior roots inward, and 

the clinical symptoms are directly or indireetly referable to such lesions. 

The fibres which enter the eord through the posterior roots lie in 
the posterior column near the edge of the posterior horn, and gradually 
become more median as they pass upward and new fibres come into 
the various segments. Hence the fibres coming from the sacral, lum- 
bar, and lower thoracie nerves lie in the middle, near the posterior 
septum, separated laterally by the paramedian septum, and are known 
as the columns of Goll. The lateral portions of the posterior eolumns, 
containing fibres from the upper thoraeie and the cervical roots, are 
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Burdach’s eolumns. 
Tabes dorsalis begins, as a rule, in the lower thoracie and upper 
lumbar cord, and hence on seetion. we find a degenerated area on either 


re 


De a u 


ent du Das = ec 








DISEASES OF THE NERVOUS SYSTEM. 451 


side near the posterior horns, and higher up a similar lesion in Goll’s 
column. If the remaining lower portion of the cord is involved, 
belonging to the lower lumbar and the sacral nerves, the entire pos- 
terior eolumn is degenerated. When the tabes ascends higher the 
columns of Burdach may also be altered. The centre for the knee 
reflex lies at the first or second lumbar nerve, and as the collateral 
fibres are early affected this reflex disappears. 

Tabes dorsalis is thus a degeneration of the posterior column, pus- 
terior horns and roots, and their radiations into the cord. Im severe 
cases the lesion may be visible in the gross, the atrophy produeing a 
flattening antero-posteriorly, and the degenerated parts appearing 
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Tabes dorsalis. A. Recent case. a. Lumbar cord with median degeneration. 5b. Columns of 
Goll, also affected. B. Older case, a. Lumbar cord with almost the entire posterior column 
degenerated. b. Columns of Goll and Burdach degenerated. 


 gray, firm, atrophie, and the posterior roots more slender. The pia 
may be opaque and thieckened by chronie meningitis. "The cerebral 
nerves and nuclei, especially those of sight, also share in the degenera- 
tion. The peripheral nerves and the sympathetie may suffer, and 
progressive paralysis may either precede or follow the tabes. "The 
cause of the disease is supposed to be some toxie influence, which is 
in many cases syphilitie. 

Degeneration of the posterior column may oceur in other cases 
than tabes, where a toxie influence may be assumed. Poisoning by dis- 
eased grain (pellagra), by ergot, pernieious anemia, leukemia, diabetes, 
careinoma, tubereulosis, and certain infeetious diseases, may all be 
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followed by such lesions, and certain cases of auto-intoxication with 
cachexia, alcoholism, and lead poisoning, may be thus affeeted: 

3. Combined Systemic Disease, When several tracts together 
are diseased it is called a case of combined systemie degeneration, and 
such cases, with lesions of the cerebellar tract and Gowers’ column, 
and of the pyramidal and posterior columns, are known as hereditary 
ataxia or Friedreich’s disease, and occur in certain cases of tabes, 
spastic spinal paralysis, and progressive paralysis, and exist as dis- 
eases sui generis. Poisons and auto-intoxication furnish other cases. 
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Combined irregular degeneration in the anterior and posterior columns following eoncussion. 
Post-traumatic. 


The lesion may be primary in the gray matter of the cord, and this is 
probable where short commissural tracts are diseased, and in other 
cases the lesions are not strietly systematie but irregularly disposed, 
depending on vascular lesions in the cord. 


C. DISORDERS OF THE BLOOD AND LYMPH CIRCULA- 
TION; HEMORRHAGE; ANEMIC AND 
HEMORRHAGIC SOFTENING. 


Anemia of the brain occurs with general anemia and after severe 
hemorrhages elsewhere, and a spastie form follows arterial contraetion 
in small regions. The surface is pale as also the cut section, and on 
the latter there are but a few puneta vaculosa. Complete local anemia 
auses softening. ' 

Congestive hyperemia precedes and accompanies inflammation. Stasis 
depends upon general conditions and on obstacles to the venous flow. 
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The former produces diffuse and mottled redness of the brain and its 
membranes. In the latter the superfieial veins and the puneta 
vasculosa are prominent. Even in anemie brains gravity may cause 
the dependent veins, as with dorsal position of the eadaver, to fill with 
blood. 

Local stasis is of three varieties: that due to ocelusion of a venous 
channel, that due to thrombosis of a sinus, and that due to inereased 
intracranial pressure. 

Thrombosis of a sinus may extend to the veins of the pia and pro- 
duce edema and passive hyperemia. At times it oceurs in cachectie 
patients without apparent cause, perhaps from disordered nutrition of 
the wall of the vessel. At other times it is the result of phlebitis. 
Local softening and hemorrhagie infaretion may follow in the cerebral 
tissue. Intense intracranial pressure compresses the thin walls of the 
veins, while the arteries remain permeable. 

Softening. When a portion of the nervous tissue is suddenly 


deprived of its nutrition, as by elosure of a vessel, it suffers a rapid 


liquefaetion neerosis, or softening, for the dead tissue takes up water 
from the vieinity and melts to a thick semifluid mass. The axis 
eylinders soon show irregular swellings and break into short sections, 
and then become a fatty detritus. The medullary substance swells, 
separates from the axis eylinder or with the fragments of this forms 
globules of oval or irregular form, often with double eontours, called 
myelin or axis eylinder droplets. The ganglion cells and glia also 
degenerate, and a frequent addition to the process is hemorrhage, either 
by diapedesis or after fatty degeneration of the vessels. 

The tissue about the softened focus is usually edematous. The color 
of the lesion is red after hemorrhage, or without this of a white or 
gray or yellow tone; this is called white softening. Large admixture 
of blood produces a red softening if there are many capillary hemor- 
rhages, or by the presence of red cells and imbibition of their coloring 
matter it may be a yellow softening. 

Within forty-eight hours the focus may be filled with wandering 
cells, and in time the process of resorption and organization may lead 
to healing. The first leucoeytes to enter the focus are polynuclear, 
and after these come numerous large Iymphocytes. By taking up 
fatty matter these are converted to granular cells, and when filled with 
blood and its coloring matter they may be deeply pigmented. With 
large softenings the healing process is very slow, especially when the 
eireulatory conditions are poor, from edema and senile disease of the 
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vessels. Secondary foci of softening may occur. The focus may 
become encapsuled and eystie or completely eicatrized. 

The commonest cause of cerebral softening is elosure of an artery, 
by thrombosis, embolism, or proliferation of its intima. This is called 
ischemie softening. Throm- 
bosis may be due to atheroma, 
emboli come from thrombi in the 
arteries of the brain, the heart, 
the arch of the aorta or the 
pulmonary veins, and syphilis 
and atheroma may obliterate the 
vessels of the brain. 

Teased preparation from a softened area about The arteries most often in- 


eight days old. a, a,. Swollen axis cylinders. 
b, b,. Naked axis cylinders. d,. Granularswollen Volved are the great vessels of 


axis cylinder. c, c,. Myelin drops. d. Fatty gan- ase ® .2 1. 
glion cell, e, &, &, &. Wander cells. f. Granular the b I especially of the Sy l 


cell. ı. The same, enclosing a fat drop. g. Wan- vian fissure and its branches 
der cell with four red cells ; h, with myelin droplet. . ” 
x 250. which supply the large ganglia. 
The focus of softening is often 
in the Kahn of the internal capsule, caudate and lenticular 
nuclei, and optie thalamus, less frequently in the pons, corpora quadri- 
gemina, and peduncles. In size the softened area may be small as a 
hazelnut, or large as a hen’s egg, or even include a great part of a 


hemisphere. The surface of the brain is depressed above the focus, 





and may be fluctuating on palpation. If the internal capsule is de- 


stroyed motor and sensory hemiplegia may follow, for the major part of 
the motor and sensory fibres pass through it. 

When an artery which passes from the pia to the brain becomes 
oceluded it causes eireumscribed softening of the cortex, at times 
ineluding several gyri and reaching to the white matter. Collapse of 
the eonvolutions and resorption may follow, with marked deformity, 
which may be inereased by eicatricial contraction. The adjacent con- 
volutions are usually atrophie. The artery of the Sylvian fissure 
gives off a branch to the lower frontal convolutions in which the speech 
centre of Broca is located on the left side; ocelusion of this branch 
leads to motor aphasia. 

Chronie softening in the brain may depend upon disease of the vessels, 
as atheroma and syphilitie arteritis, and the foci may be small and 
multiple. Areas which have had an acute origin may also extend by 
disorders of the eireulation about them, both of blood and Iymph, and 
further softening, 
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Softening in the spinal cord is far less frequent than in the brain, 
Such areas of myelomalaecia may be caused by syphilitie meningitis and 
meningomyelitis, and rarely by atheroma. 

Hemorrhages in the brain are relatively common and of great elinical 
importance. Their usual cause is injury, or rupture of a vessel already 
the seat of hyaline or fatty degeneration, syphilitic or atheromatous 
lesions, or miliary aneurisms. Any of these processes will lessen the 
resisting power of the vessel and dispose to rupture, Diseases of the 
heart and kidneys, aleoholism, and other diseases which are accom- 
panied by vaseular changes are specially liable to produce cerebral 
hemorrhage. The immediate cause is frequently an inerease of the 
blood pressure, as from muscular exertion, stasis with increased pressure 
within the abdomen, acute alcoholism, and emotional cerises. A 
peculiar form of aneurism called the embolic may lead to intermen- 
ingeal bleeding at the base of the brain, where they commonly oceur 
(p. 293). The hemorrhagie diathesis and septie conditions also may 
be complieated by cerebral hemorrhages. 

In form eerebral hemorrhages may be punetate and capillary or, 
as in hyperemia about inflammations, and in hemorrhagie conditions 
and areas of softening, there may be an exit of red cells into the Iymph 
sheaths of vessels. 

Large masses of blood destroy the tissue and appear as dark-red 
areas of softened tissue and elot. Careful washing removes the blood 
and reveals the walls of the focus with projeeting vessels and necrotic 
masses, and about it there are capillary hemorrhages and a zone of 
edema. After a time the dissolved blood pigment gives the part a 
yellow color. If of large size and near a ventriele this cavity may be 
perforated, and the blood then finds its way through the whole system 
of ventricles.. After rupture of a vessel the bleeding continues until 
the external pressure equals the intravascular, and this pressure, 
transmitted through the brain, causes tightness of the membranes, 
dryness of them, flattening of the convolutions, and partial obliteration 
of the sulei. 

Under the mieroscope the neighborhood of the hemorrhage is in a 
eondition of red softening, and after a time absorption has occurred, and 
cells with granules and pigment are found. The color fades through 
brown and yellow and beeomes much paler, and the end of the process 
is either a scar of fibrous tissue or a eyst with elear contents. 

The commonest site of hemorrhage is about the great ganglia, espe- 
eially with miliary aneurisms of the branches from the Sylvian artery. 
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With these as with emboli, the internal eapsule is apt to be involved, 
causing hemiplegia. Other hemorrhages are found in the pons and 
medulla, and after trauma, either at the site of injury or on the 
opposite aspect of the brain (contreeoup). > 

Hemorrhage in the cord is rare, and usually follows injury. In 
most cases the bleeding is confined to the gray matter, and the histology 
resembles that given for the brain. 

Disorders of the Lymphatic Circulation ; Edema. An increased 
amount of transudate is found in the subdural and subarachnoid 
spaces, on the surface of the brain, in the ventrieles, and the central 
canal of the cord, or generally throughout the substance of the nervous 
tissue. On the surface this condition is called hydrops externus, in 
the ventriele it is called hydrops internus, and in the central canal, 
hydromyelia. Ydema of the nervous tissue refers to increased amounts 
of serous fluid in the substance of the nervous organs. Im all these 
cases the condition is not always a mechanically developed dropsy, but 
often a serous inflammation. : 

Cerebral edema may be partial or general. If the former, the entire 
brain is large, moist, soft, and doughy, and usually anemic. On 
seetion it has a moist appearance, and the vascular puncta rapidly 
disappear. The increased pressure causes the convolutions to flatten 
and the sulei to be shallow. 

Some of these cases may develop during the death agony, others 
accompany sunstroke as a serous apoplexy, others are found with acute 
exanthemata, especially in children. Some cases depend upon venous 
stasis, and others occur during chronic nephritis as part of a general 
hydremia. 

In both brain and cord local foci of edema, affeeting both the glia 
and the nerve fibres, may appear as soft and succulent regions, of red 
or anemie hue according to eireumstances. The tissue may be semi- 
fluid. The axis eylinders are found irregularly swollen and thiekened, 
homogeneous or granular, and frequently broken into short lengths, 
while the medulla remains or shares in the fragmentation. These 
swollen fibres lie in distended portions of the glia. The ganglion cells 
show swelling and eranulation. In such cases, espe&ially with senile 
atrophy, the Iymph sheaths of the vessels may be eystie with the in- 
ereased Auid, and this appearance of large vacuoles on section, especially 
in the large ganglia of the brain, has received the name &at erible. 

Such conditions result from stasis of Iymph, and accompany other 
focal diseases, as tumors, hemorrhages, ete,, in a zone about the 


De u ae Du al DL ut Ann ln u ne a 


iu u A no 


Ba ta nn 





EN LO 





na na SE a nn alien 





dia su 


EN 





DISEASES OF THE NERVOUS SYSTEM. 457 


primary lesion, and in the latter case it is probable that the Iymph 
channels have been compressed by inflammatory congestion. In 
many cases a plainly inflammatory origin may be discovered for the 
edema, as when such lesions from the membranes invade the tissue of 
the brain, and in others the condition 
accompanies infectious edema and death 
from insolation. Anemie, diabetie, and 
other eachexias may be complicated by 
edema. 

The eireulatory conditions within the 
eranium determine the intracranial press- 
ure. Physiologically the cerebro-spinal 
fluid exerts a certain amount of pressure 


upon the brain, which must not be con- 


R . ıy: ER: Perivascular andadventitiallymph 
founded with the pressure within the blood- „noes aistended in a case of mye- 


vessels, and when this pressure is in- litis from compression. a. Adven- 
ereased the characteristie symptoms result ar ee en 
which are ineluded under compression of Det SIR BIONEYERBEI, (Alyar 
the brain. This may be due to increased 

blood pressure, diminution of the space within the skull by tumors, 
hemorrhages, and similar processes, and up to a certain point eompen- 
sation is possible by outflow of the cerebral fluid. Beyond this limit 
the brain is pressed against the bones, and the following eonditions are 
observed: dura tense, both dura and pia anemic, convolutions flat 
and broad, sulei shallow. 
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D. INFLAMMATION. 


Acute inflammatory processes in the central nervous system are 
compounded, as elsewhere, of hyperemia, increased transudation, and 
emigration, to which degenerative changes of the parenchyma are 
added. In the mildest grades of encephalitis and myelitis the inflam- 
matory edema causes swelling of both glia and nervous elements, and 
this may result in degeneration, but in more severe cases there is also 
an infiltration of the part with white cells which at first affeets the 
Iymph sheaths of the vessels and then the adjacent and more distant 
nervous parenchyma. At the same time the irritation attacks the 
nervous elements and produces more or less marked degeneration. 

The cause and the intensity of the process determine its final stage, 
either as restitutio ad integrum in. the mild forms or as degeneration of 
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the tissue and replacement by fibrous scars. Hence sclerotie areas 
may be found similar to those deseribed above (p. 448). The most 
severe lesions are accompanied by edematous softening and cellular 
infiltration, and entirely resemble marked anemie softening, unless 
there is a distinet purulent element present. The termination of these 
cases is usually by formation of eysts and scars. 

In many cases the inflammatory character yields in its importance 
to the degenerative lesions, and thus transitions of all varieties oceur 
between these two pathological conditions, and the gross and micro- 
scopie pictures differ accordingly. 

The causes of inflammation in the central nervous system are com- 
monly of infeetious nature or toxic. Greneral diseases as scarlet 
and typhoid fevers, measles, arthritis, rabies, and, in a chronie form, 
syphilis, are often complicated by such inflammations. Encephalitis 
and myelitis may accompany poisoning either as idiopathie or secondary 
conditions. Im the infeetious cases it is reasonable to suppose that the 
toxic element is furnished by the organism causing the infection. In 
many cases there is a mixed infection, as when the nervous lesion fol- 
lows the termination of another disease. At times the toxie influence 
selects particular regions for its action, as in poliomyelitis anterior. 


The location and extent of these inflammatory lesions may vary 


greatly, the parenchymatous degenerations and selerotie processes, and 
also those with much cellular infiltration and resulting softening and 
scars, may involve a large portion of a cerebral lobe or the whole of a 
spinal segment, producing encephalitis diffusa or myelitis transversa as 
the case may be. When the gray matter is especially the site of the 
lesion it is known as poliencephalitis or poliomyelitis. In many cases 
of encephalomyelitis the lesion follows the distribution of the blood- 
vessels, and only certain ones, and at times only a special branch, may 
thus localize the inflammation. When disposed in the course of the 
artery of the anterior fissure of the cord the disease is called polio- 
myelitis anterior. These sulco-commissural arteries take origin from 
the anterior spinal at regular intervals, enter the anterior fissure and 
pass alternately to the right and left, supplying the anterior horns and 
the white substance adjacent. Aceording as many of these branches 
or only a few are attacked the focus of inflammation varies in extent, 
appearing either as longer or shorter regions of destruction, confined to 
the anterior horns or involving the white matter also. 

Anterior poliomyelitis is an infectious disease, acceompanied by fever, 
and is seen most frequently in children. It begins with extensive 
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Acute Myelitis, Infiltrating Form. 


4, dy, Less altered tissue. D,b,. Swollen fibres. ©, c,. Distended spaces in the glia, with loss 
offibres. d, d,. Granular cells with their fat removed. f. Remains of destroyed nerve fibre. 
9. Vessel with many red and white cells, To the left of the picture the tissue is infiltrated with 
‚cells, especially in the Iymph sheaths. 
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paralyses, which may improve and leave only paresis of certain groups 
of museles, and these undergo a degenerative atrophy later. The 
disease does not often end fatally, and hence the lesions are seen only 
after it has long since terminated. In recent cases there is well-defined 
cellular infiltration in the region affeeted, with degeneration of the 
ganglion cells and the anterior root fibres proceeding from them. In 
many cases the infiltration is unimportant, and the degenerative changes 
are pronounced. Selerotic contraetion is the final stage, and this 
diminishes the size of the anterior horn or the whole lateral half of the 
cord. The ganglion cells are lost, in groups or 
entirely, the motor fibres degenerate, and the corre- 
sponding muscles atrophy. 

A chronie form of anterior poliomyelitis occurs 
which differs only in its course from the acute type 
described. 

Analogous lesions in the medulla are found in geetion of the cord 
bulbar paralysis, and in the brain with the cerebral after acute anterior 

. x poliomyelitis. Theleft 
form of infantile paralysis. "The inflammatory char- nalfoftne cord dimin- 
acter of many of these lesions has not been fully rn van 
determined, especially as many of them cannot be white neerotie spot is 
studied immediately. ES 

A more extensive poliomyelitis, involving large sections of the pos- 
terior horns and columns, may at times be observed with general 
infeetions, as variola, rabies, pyemia, influenza, and typhoid fever. 
In many cases severe funetional disturbances may be caused by toxie 
influences without apparently leaving any anatomical alterations in the 
cord and brain ; an example of this is called aeute ascending paralysis 
or Landry’s paralysis. Where the gray matter of the cord is generally 
involved the disease is known as central myelitis. AN these forms of 


TF1G. 298. 






inflammation produce an interruption in the nervous tracts and may be 
followed by secondary degenerations. 

When inflammatory processes extend from the membranes of the 
brain and cord to these structures, or in the contrary direction, the 
process is called meningo-eneephalitis or myelitis. 

Disseminated inflammations affeet seattered foei and afterward extend 
to the entire mass of the brain and eord, and in some cases the lesion 
follows the bloodvessels. Acute disseminated encephalomyelitis may 
be primary, but usually follows some other disease, as an infeetious 
disorder of childhood, appearing as an acute ataxia and ending in 
either resolution or multiple selerosis. 
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Multiple sclerosis presents lesions which are soft, grayish red, almost 
gelatinous and full of granular cells, when the disease has been rapid 
or an exacerbation of a chronie form. But, as a rule, the lesions are 


Fıs. 299. 





Multiple sclerosis. 1. From the centrum ovale. 2. From the optie chiasm. 3. From the 
deeussation in the medulla. 4-8. From the cord. Magnified with a hand-glass, 





hard and gray, even ereaking when eut, and are sharply eireumseribed | 
from the rest of the tissue. The irregular distribution of these lesions 
throughout the nervous system is characteristic, but they present a 
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certain relation to specially affeeted regions, as the centrum ovale, the 
walls of the lateral ventrieles, the pons and the white matter of the 
eord. Im general the lesions may be confined to the brain, the 
medulla, or the cord. 

Mieroscopieally there is an absence of nervous elements and a hyper- 
plasia of the neuroglia, but in some cases there are naked axis eylinders 
also, persisting after the atrophy of the medullary substance, and 
perhaps with this may be connected the fact that secondary degenera- 
tions may be lacking in multiple selerosis. Many other areas show 
transitions to more diffuse lesions, and may involve an entire cerebral 
lobe. The cause of these lesions may be a preceding degenerative 
inflammation, or a toxie influence with infeetions and poisons, or dis- 
orders in the eirculation of blood and Iymph, or disease of the vessels, 
so that the same anatomical pieture may have many origins. 

Suppurative inflammation differs from other softenings of the 
nervous tissue by the presence of true pus, seldom made up of large 
nucleated wander cells, but of polynuclear leucocytes and those with 
fragmented nuclei. 

Suppurative encephalitis, or cerebral abscess, forms a colleetion of 
yellow or yellowish-green pus in the hemisphere, of small extent usually 
but at times very large. The wall of the abscess is made of neerotie 
nervous tissue which is infiltrated with pus and shows an irregular out- 
line. Hemorrhage, which is rather infrequent, causes the focus to 
assume a redder color. About it there is a zone of edematous infiltration 
in which capillary hemorrhages may be found. Mieroscopically the 
edge presents detritus from nerve cells and pus cells, cholesterin 
erystals, fat, and fatty granular cells. 

Cerebral abscess may be due to the direet entrance of pyogenie bac- 
teria from outside the body or from adjoining structures or through the 
blood. The former is the case with injuries which perforate the 
cranium and the brain, and so introduce infeetion. Complicated frae- 
tures of the eranial bones and sometimes injuries of the soft parts without 
fracture may be attended by abscess of the brain, the organisms gaining 
entrance probably through the Iymph ehannels. In some cases the path 
of entry is elearly indieated by a pachymeningitis or sinus phlebitis, 
with purulent meningitis, and then abscess formation. Caries of the 
ethmoid and the temporal bone, empyema of the antrum of High- 
more, and similar purulent conditions in the eranium may lead to 
cerebral abscess, with or without phlebitis of the sinuses and men- 
ingitis. 
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(General infections and pyemie conditions, embolism with infected 
material, and metastasis from purulent bronchitis, bronchiectatie 
cavities with suppuration, and phlegmonous foci are responsible for 
other cases, and according to the character of the primary lesion the 
abscess simply contains pus or is also gangrenous. Üertain other 
cases are called eryptogenie because their origin cannot be explained. 

The case may be rapidly fatal, especially when there is extensive 
purulent meningitis or perforation of a ventricle and internal hydro- 
cephalus. Fdema and cerebral compression may also lead to death. 
At other times the process is slow in its course, and remains for a long 
time localized, being then more or less encapsuled by a fibrous mem- 
brane. The contents of the abscess may thieken and dry, but it is 
always possible that the pus may perforate elsewhere. 

The site of the lesion depends on the trauma, and usually corresponds 
to it, or, if due to caries, is found in the temporal lobe or the cere- 
bellum of the same side. 

In the cord suppurative inflammation is usually due to metastasis 
with pyemia or to caries of vertebre or suppurative spinal meningitis. 


E. INFECTIOUS GRANULOMATA. 


Tubereulous and syphilitie lesions in the brain are so intimately con- 
nected with similar affeetions of the membranes that they will be 
discussed together. The commonest and most important form of 
tubereulosis is tuberculous meningitis. 

The name basilar meningitis is often used for this affeetion because 
of its tendeney to involve the basal surface of the brain, especially 
about the optie chiasm. In the majority of cases there is another 
tubereulous lesion elsewhere in the body to which the meningitis is 
secondary, either of the pleura, the lung, the bones, or the middle 
ear. In other cases the disease is associated with conglomerate 
tubereles of the brain. A hematogenous origin is the commonest, and 
hence the lesion is part of a general miliary tubereulosis, and it is 
possible that it may affeet the brain through the Iymph channels. 

From the meninges the process passes to the brain substance, caus- 
ing edematous swelling, infiltration, anemie or hemorrhagie softening 
in the gray or the white matter, and on the walls of the vessels which 
enter the part there may be tubercles. 

The termination of acute tubereular meningitis is generally fatal, 
but it is elaimed that cases may present evidence of healing, with 
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-  diminution of the exudate, and fibrous changes in the tubereles and 
thiekening of the meninges. It is uncertain how much of this process 
is reparative, but without doubt such lesions may be subacute or 
° = chronie and of a fibrous nature rather than destructive. 

The membranes of the eord may present lesions like those deseribed 
in the eranium, and the cord itself may be affected. The original lesion 
may be tubereulosis of the vertebre. Simple tubereulosis of the 
membranes also oceurs without involving exudative and produetive 





Conglomerate tubercle in the brain. t, 1’. Resorption tubereles with giant cells, r. 
a, Infiltration with small cells. g. Vessels. x 12. 


"When the tubercular foei are numerous in the nervous organs the 
name disseminated. tubereulosis is employed. More commonly in the 
- brain there are solitary or eonglomerate tubereles which may attain a 
large size, and about them resorption tubereles are noted. "The sur- 
- munding tissue is edematous or the seat of granulation and fibrous 
 hyperplasia. Clinically the symptoms may be those of tumor and 
__ eompression, and, if the lesion is in the eord, paralysis and secondary 
degeneration oceur. 

Oerebro-spinal syphilis may oceur within a few months after infee- 
tion, but usually it is the tertiary forms of the lesion which are found. 
There may be eireumseribed gummata or a diffuse gummatous inflam- 
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mation with degenerations, The vessels play an important part in 
the lesion. The pia of the brain, and less often of the cord, is com- 
monly affected, and most frequently as a guinmatous meningitis. A 
proliferation of a very cellular and vascular granulation tissue on the 
inner side of the pia gives rise to grayish-red thiekenings, semi- 
gelatinous and at times caseous, which tend to fibrous transformation 
and shrinking. Small areas may be completely absorbed, but the 
larger always leave firm scars. Less often caseous gummata oceur, 
and the vessels are involved in syphilitie inflammation (p. 291). 


FıG. 301. 





Syphilitic meningitis and encephalitis. D. Thickened fibrous dura. M. Meninges. g. Vessel 
with syphilitie arteritis. @. Infiltrate in the dura, i,. The same in the pia. k,k, Gummatous 
foci in the meninges, which are thick and fibrous with infiltrated vessels, g, and giant cells, r. 
&. kı. Gumma in the cortex. P. Pia in a sulcus, its vessel infiltrated. x 250. (After OBERMEIER.) 


Gummata, which often form at the base of the brain and about the 
vessels and nerves, usually involve cellular infiltration and degenera- 
tion of the brain and cord adjacent to their sites, with resulting caseous 
or fibrous areas. This is called syphilitie meningo-encephalitis and 
myelitis. Circumsceribed gummata sometimes occur within the central 
nervous organs independent of meningeal lesions, and may act elinically 
as tumors. 

Compression symptoms may also follow the exudate because of its 
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thiekness and pressure, and by oceluding the vessels it may produce 
stasis and edema, In the cord the contraetion of fibrous scars may 
have similar effects. These indirect results of syphilis may be con- 
trolled in many cases by appropriate treatment, and thus their reeog- 
nition has a practical value. 

Primary lesions of the vessels may be distributed over many small 
arteries as a gummatous inflammation, or involve a few larger arteries. 
The lumen may be oceluded more or less completely, and softening 
results in the corresponding parts, or, in other cases, thrombosis and 
embolism, or weakening and rupture of the vessel, with hemorrhage. 

Syphilis may cause simple degenerative lesions in the nervous paren- 
chyma without inflammatory changes, probably because of the lessened 
blood supply and ceonsequent impaired nutrition. Such lesions are 
commonly scattered in many small areas as degeneration and fibrosis, 
or, by direet action of the poison of syphilis, certain traets present 
degenerations and scleroses. Among the latter may be mentioned 
syphilitic lateral selerosis, involving the pyramidal traets, and also 
certain lesions of the posterior columns. 

Certain other cases which cannot be recognized anatomically as syph- 
ilitie, are in all probability due to this cause in many cases ; among these 
are tabes dorsalis and progressive paralysis, which are sometimes known 
as post-syphilitic or meta-syphilitice diseases. It may be that syphilis 
predisposes the individual to such lesions, or, after the syphilis is 
cured, a toxin derived from it remains in the body and causes the ner- 
vous disease, 

Inherited syphilis may affeet the nervous system during fetal life, 
childhood, or after puberty, and, including hydrocephalus, presents 
anatomical changes similar to those already deseribed. An interstitial 
encephalitis neonatorum has been deseribed by Virchow in syphilitie 
infants, which present yellow areas of softening in the white matter, 
in which numerous granular cells are found, as well as throughout 
the brain; but these cells may occur physiologically in the brain of 
the newborn child. 


F. INJURIES OF THE CENTRAL NERVOUS SYSTEM; 
REGENERATION; COMPRESSION; CONCUSSION. 


Ineised and punetured wounds of the brain and cord are not common 
because of the protected situation of these organs, but experimentally 
they have been fully studied. The line of separation is at first filled 
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with serofibrinous exudate, but with deep wounds the edges gape, and 
in the cord complete division is followed by retraction of the segments. 
On the edges there is a broad margin where the tissue undergoes 
destruction, with swelling and degeneration of the nerve fibres, known 
as traumatic degeneration, so that even elean and smooth wounds have 
a relatively large extent. Secondary degenerations follow. 

Without eomplications the wound heals by absorption of the softened 

parts and growth of granulation tissue from the pia and the adventitia 
of the vessels. Regeneration of nerve fibres within the central organs 
takes place to a very limited degree, for while the bundles of new fibres 
sprout from the stumps of the old, they have not the power of piereing 
the scar, and ganglion cells appear never to be regenerated. 
. On the other hand a regeneration of nerve fibres may take place 
when the supporting tissue and the vessels remain unimpaired, the 
new fibres growing along the Iymph sheaths of the vessels and re- 
plaeing the degenerated portion and re-establishing communications. 

The eommonest injury to nervous tissue is contusion or crushing, 
with escape of blood. In the brain this may be due to bullet wounds, 
blows with blunt instruments, or fragments’ of bone being driven in. 
The cord suffers with fracture or dislocation of the vertebrie and 
bullet wounds, and the destruction of vertebre by. caries or tumors. 
Hemorrhage in the cord is not common with such conditions, 
but in the brain there is usually a rupture of meningeal vessels and 
escape of blood into the subdural and subarachnoid spaces. The 
bruised tissue resembles the soft semifluid mass, mixed with blood, 
which is found with red softening. Extreme flexion and extension 
of the spine may cause stretehing and tearing of fibres within it and 
hemorrhage, and temporary dislocation and twisting of the vertebr«® 
may have the same effect, and at the autopsy some time afterward 
there may be no traces of the injury other than those in the nervous 
tissue. In the newborn similar trauma may follow difhieult birth and 
vigorous methods of artifieial respiration (Schultze’s). 

Commotio Cerebri. Extreme degrees of force, as blows and falls, 
acting upon the eranium, may cause lesions of its contents without 
injury to the bones. Severe hemorrhage may oceur, evidently caused 
by unequal diffusion of the cerebro-spinal fluid and its compressing 
effect at certain places, and hence the lesion is often at the side opposite 
the point of impact, or on the walls of the ventrieles or of the Sylvian 
aqueduet. In other eases eoncussion produces numerous capillary 
apoplexies from rupture of vessels by the strongly shaken fluid. Some- 





PLATE XRARX. 


FIG. 808. 





Epidural Tubereculosis. Er 
The cord is tightly surrounded by the thickened dura. Magnified withahand-glas. 


FIG. 804. 





Myelitis from Compression with Caries of Vertebra. Swell- 
ing, Degeneration, and Selerosis in the Cord. 


9. Vessels with distended Iymph spaces, containing granular cells and detritus. c, c’. Swollen 
axis cylinders. n. Enlarged meshes ofthe glia. d, d’. Scelerosed parts ofthe glia. x 250. 
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times, however, without gross lesions there is an alteration in the ner- 
vous tissues which may cause only temporary funetional effects. AI 
these eonditions are grouped under the name of coneussion of the brain 
or commotio cerebri. 

Similar traumatism of the spine may lead to secondary degeneration, 
in many cases after hemorrhages or torsion and stretehing of the cord. 

Myelitis from slow compression of the cord may be due to exostoses, 
malignant tumors of the vertebre, caries, and tubereulosis of these 
bones, and other invasions of the available space within the canal. 
With caries of vertebrie the bones gradually yield and an angle forms 
in the spine by which the affeeted vertebre are 
slowly pushed backward. If the displacement oc- Fı. 302. 
eurs suddenly after vigorous movement or trauma a 
fatal termination is immediate from crush of the 
cord. 

When the caries affeets the upper cervical ver- 
tebree slieht movements of the head may cause a 
shifting of one upon the other, and the odontoid 
process is pressed into the medulla, causing sudden „Deerum of comprer 
death. caries of the vertebre. 

With a gradual development of the kyphosis the eg en re 
eompression of the cord is much slower, and it be- A = Be 
comes flattened or fusiform at the site of greatest (After SrrüsmeLr..) 
pressure. But because of the fact that the cord 
does not entirely fill the canal such results may be postponed for a long 
time. It happens rarely that an abscess under the periosteum lifts up 
the longitudinal ligament, projects into the canal, and compresses the 
eord. 

In most cases the compression of the cord is due to proliferation on 
the external surface of the dura. With caries of the vertebre a tuber- 
eulous process very soon invades the dura, spreading along the cellular 
tissue between it and the bone, and on the inner side there form large 
spongy grayish granulations, partly caseous and partly suppurating, 
which press upon the cord. Mieroscopieally they consist of granulation 





tissue with giant cells and easeous foci, many of which tend to become 
fibrous. "The eondition is called pachymeningitis tubereulosa externa. 
Compression by such a mass leads to ocelusion of the large Iymph 
spaces of the eord as well as of the veins, small Iymphaties, and 
capillaries, and consequently there is a stasis of all fluids and edema 
of the cord. The nervous elements swell and degenerate, and later 
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the glia suffers. Possibly toxie produets from the tuberele bacilli, 
and vasomotor disorders, as well as a mechanical irritation, also take 
part in produeing the lesion. 

At times the tubercular process invades the cord, and tubereles are 
found upon the pia and in the substance of the nervous tissue. Asa 
rule, however, the changes in the nervous parenchyma are referable to 
the severe edema, and after a stage of degeneration and softening 
sclerotie changes follow. Embolism and thrombosis of spinal vessels 
may lead to the same effects. The cord is thinned and flattened, or 
still swollen with edema, or hard from the sclerosis, or in a condition 
of softening. 

Even in severe degrees of vertebral caries reparative processes are 
possible, and the abnormally movable parts become ankylosed by 
fibrous and bony overgrowths, so that single bones may no longer be 
distinguishable. And in the eord the edema may disappear and the 
nervous elements to a certain extent be restored. Thus clinically 
improvement and even complete cure may be observed in some of these 
cases. 

The part most often involved is the lumbar region, then the dorsal, 
and after that the cervical. 


Östeomyelitis and tumors of the vertebra and syphilitie spinal men- 


ingitis may have effects similar to those of caries with tuberculosis. 


G. LESIONS OF THE VENTRICLES AND THE CENTRAL 
CANAL; HYDROCEPHALUS INTERNUS; HYDRO- 
MYELIA; SYRINGOMYELIA. 


Internal hydrocephalus is the name given to accumulation of fluid in 
the ventrieles of the brain, usually in the lateral, then in the third, 
and least often in the fourth. 

Congenital hydrocephalus develops during fetal life or soon after 
birth, and is progressive, so that the quantity of fluid may exceed a 
litre. It is usually thin and serous, rich in albumin and clear, or at 
times turbid. The etiology is obseure. In many cases there is 
imperfeet development of the brain, in others, perhaps, an early 
inflammation or a mechanical obstaele to the flow of the cerebro-spinal 
fluid. Both lateral ventrieles are usually distended, but one alone 
may be involved or only a portion of it, and in the latter case the dis- 
tended part is often shut off from the remaining cavity by adhesions. 
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The ependyma is often loose and macerated or thickened and selerotie, 
and eovered with granulations. Atrophy of the convolutions accom- 
panies the process, so that the fluid may be contained in a very thin- 
walled sac. The surface is tHlattened, the corpus callosum may be 
lacking, the bones are at times pressed apart and the fontanelles in- 
ereased in extent or closed by Wormian bones. Congenital hydro- 
cephalus is often associated with idiocy, and other defeets, like harelip, 
may eoexist. 

Acquired hydrocephalus may arise in acute form as an inflammatory 
exudation from the ehoroid plexus, and the fluid may be serous or more 
purulent and mixed with blood. When serous it is distinguished 
from normal cerebral fluid by containing more albumin and being 
turbid. The plexus and the wall of the ventriele may shöw hemor- 
rhages. The commonest source of this variety is the extension of a 
suppurative or tuberculvus meningitis through the transverse fissure 
of the brain along the pia which passes into the ventricles. 

Acquired hydrocephalus of chronie form may be a transudate from 
the choroid plexus and tela because of obstacles to the venous flow 
from the brain, by reason of tumors in the cerebellum or other pressure 
on the great veins of Galen. These veins colleet the blood from the 
deeper veins of the brain, and consequently their ocelusion leads to 
marked stasis throughout the organ. Similarly elosure of the commu- 
nieations between the ventrieles, as the foramen of Monro and the 
Sylvian aqueduet, may lead to distention of the ventricles. This may 
be the effeet of scars and inflammatory exudates or chronie meningitis. 
In many cases the disease eoineides with rhachitis and seems to be 
idiopathie. Atrophy of the brain is followed by external hydro- 
cephalus, especially in the aged. 

The symptoms of the lesion are those of increased intracranial 
pressure, and the form of the brain corresponds,. When the condition 
develops early enough the form of the head is distorted also, but not 
to such severe degrees as with the congenital type. 

Escape of blood into the ventricles may be due to perforation of a 
hemorrhagie focus or traumatism, as during diffieult births. 

Among the ehronie changes which oceur here are especially the 
fibrous thiekening of the ependyma during old age, which appears as 
smooth, hard areas or granulations of small size, on the floor or the 
walls of the lateral and fourth ventricles. 

The tele ehoroidew of the third and fourth ventrieles are folds of 
pia mater which enter between the corpus callosum and the corpora 


470 SPECIAL PATHOLOGY. 


quadrigemina, and between the cerebellum and the medulla, respee- 
tively, and at certain points present vascular processes, from 1 milli- 
metre to 2 millimetres in length, of dilated capillaries arranged in 
lobules and covered with cubical epithelium. The epithelium is the 
remnant of the ventricular wall pushed before it by the pia. 

In this tissue corpora amylacea and conceretions of lime are frequent, 
and sometimes we find large tumor-like masses filled with lime salts 
in masses; these are called psammomata. ‘In the old the choroid 
apparatus becomes cystie by collection of fluid between the layers of 
pia. From the epithelium of the plexus or of the ventriele careinoma 
may develop, and from the other elements, endothelioma and sarcoma. 

Inflammation occurs with meningitis, and may be of any character 
and lead to hydrocephalus. Tubereles in the part are common. 

Syringomyelia. This term is given to fissures and dilatations in the 
eord, either confined to the medulla and the upper cervical region or 
extending through its length. The cavity begins in the central canal 
or near it, and in the most pronounced case the cord remains as a thin 
investment of a long tube, of greater volume than the normal cord, 
filled with serous or colloid material and collapsing after its removal. 
At first the wall is composed of gray substance, and later of white, 


and various diverticula may be found along its course. It may be 


softened or sclerosed. When the cavity is plainly due to distention of 
the central eanal the name hydromyelia is applied, and this may be 
congenital when there has been a defeet in the closure of the medullary 
plate. In other cases it is acquired and depends upon causes similar 
to those which produce hydrocephalus internus. 

Other cases of syringomyelia are due to hemorrhages or Iymphatie 
transudates or softening over a linear course, but these are not strietly 
considered as syringomyelia. Many of these cases are connected with 
the development of glioma, and such a tumor may be found, involv- 
ing a long segment of the'cord, inereasing its size and forming a long 
cavity by softening. In other cases a gliosis of the gray matter 
develops which does not increase the size of "the eord, and is distin- 
guished from true glioma by its larger proportion of fibrous stroma 
and smaller proportion of cells, but it forms similar fissures. Other 
cases may be due to anatomieal congenital conditions or hemorrhage, 
softening, and traumatism, ending in progressive softening. 

The Hypophysis. In its anterior lobe this structure is glandular, in 
its posterior lobes it consists of vascular eonneetive tissue and often 
contains eolloid eysts. Hyperplasia of the anterior lobe may occur as 
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Syringomyelia. Fissure behind the central canal when 
there has been a defect in the closure of the medullary plate. 
In other cases it is acquired, and depends upon causes simi- 
lar to those which produce hydrocephalus internus. 
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Hydromyelia. Weigert's Stain. 
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adenomata of the size of a hen’s egg. Other tumors are uncommon. 
The pineal gland often contains a large amount of “ brain sand” 
(ealeareous material), or it may be hyperplastie, eystie, or the seat 
of tumors. 


H. TUMORS AND PARASITES. 


Small tumors of the brain which grow slowly may be wholly with- 
out symptoms. In other cases they produce general and localized 
disturbances. The general results are due to compression, of which 
the deseriptions already given will sufficee. Parts of the brain may 
also be distorted or atrophied by the pressure, or edematous. The 
tumor may be encapsuled by thickened glia. Malignant forms, espe- 
cially gliomata, are usually infiltrating, and cannot be sharply separated 
from surrounding tissue, extending further and growing also by 
apposition. Usually the severest effects of pressure are not observed. 

Clinically, parasites and conglomerate tubercles, neoplasms of the 
skull and the membranes, and hematomas of the dura, also act as 
tumors. Of the true proliferative tumors glioma is most common and 
may be very large; sarcoma, angioma, lipoma, fibroma, and mixed 
forms also oceur. Glioma may begin in the retina and follow the 
optie nerves to the base of the brain and the neural canal. 

Tumors of the cord are not common, but of them all glioma is most 
frequent, as pseudosyringomyelia. Cholesteatoma, sarcoma, lipoma, 
and fibroma are sometimes found. These may cause pressure and 
distortion, edematous distention of the cord, or complete interruption 
of the tracts, with secondary degenerations, both ascending and descend- 
ing. Secondary careinoma from the vertebre and sarcoma from the 
meninges may be diffuse and very extensive. The latter oceurs as 
metastases in the brain, and less often in the cord. 

Animal parasites in the brain are uncommon. Cysticercus may 
form multiple and numerous vesieles, at times racemose, most often in 
the membranes and the ventrieles, and in the latter place they lie free 
in the cavity. If large they cause compression. In the cord this 
form is extremely rare, but rather more common in the dura than in 
the nervous tissue. 

Eehinococeus. may be single or a group of several vesicles on the 
surface of the brain, or within its mass, or in a ventricle. In the 
cord it may be extradural or intradural or primary in the vertebr«. 
From the subpleural and subperitoneal tissue the eyst may grow into the 
spinal canal through the anterior foramina, as is true of certain tumors. 
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I. DISEASES OF THE MEMBRANES OF THE NERVOUS 
ORGANS. 


In the pia and arachnoid lesions are observed similar to those of 
serous membranes, and with these the nervous tissues are apt to be 
affected also. 

Among eireulatory disorders hemorrhages are common after cortical 
injuries in the newborn when the eranial bones are made to glide over 
each other, and thus vessels are torn, and, to a smaller extent, with 
both active and passive congestion. Most of the larger meningeal 
hemorrhages in the spinal membranes may be referred to trauma. 

External hydrocephalus is a collection of fluid between the pia and 
the arachnoid. The pia follows the inequalities of the cortex, while 
the arachnoid is attached only on the summits of the gyri and bridges 
over the sulei, hence the fluid colleets at first in the sulei and widens 
them, and at last lifts the arachnoid off the eonvolutions. The eondi- 
tion accompanies stasis, inflammation, and atrophy of the cortex. In 
the latter form hydrocephalus ex vacuo occurs over local depressions 
from scars and softening, and generally when the brain is imperfeetly 
developed and does not fill the eranium. 

Inflammation is called leptomeningitis and may be exudative, in 
the various forms, or produetive. 

Serous meningitis, or inflammatory hydrocephalus externus, consists of 
acute hyperemia, increased transudate, and edema of the surface of 
the brain, and oceurs with infeetious diseases and as a stage of other 
forms of meningitis. It is observed also with sunstroke. 

Primary purulent meningitis may be sporadie, endemie, or epidemie, 
and it is often impossible to say how the infeetion arises, The 
epidemie form commonly involves the membranes of the cord also, and 
is called epidemie cerebro-spinal meningitis. Post-mortem a purely 
suppurative or a fibrinopurulent exudate is found in the meshes of 
the pia and arachnoid which gives these tissues a yellow color. "The 
convexity of the brain is more frequently involved than the base. 
Microscopically the exudate is made up of fibrin and pus cells, the vessels 
are the seat of purulent infiltration, and hemorrhages are common. 

In the brain there may be a general or a cortical edema, or foci of 
inflammation and softening, or acute inflammatory hydrocephalus from 
extension to the choroid membranes of the ventrieles. These cavities 
are then filled with serous or seropurulent exudate, and the ependyma 
is swollen and loosened and infiltrated with round cells. 
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Acute Infiltrating Meningitis and Myelitis, 
m. The cord, covered above and to the right by the stronglyinfiltrated membranes. u, 
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The foci of inflammation in the eortex may be markedly edematous 
or show simple, hemorrhagie, or purulent softening, and large abscesses 
may develop. As a rule, the course of the disease may be followed 
along the vessels which enter from the membranes. "The symptoms 
may be those of cerebral compression. At times the substance of the 
cord is also involved in inflammatory edema, and on the margins the 





Junetion of meninges and cord with mild meningitis of chronie type. w. White matter; between 
its septa of glia the nerve fibres have a dark axis cylinder and a lighter medullary zone. r, Glinl 
margin, i. Inner layer ofthickened pia. a. Outer layer. 5b. Vessels, x 250, 


fibres are strongly swollen and degenerated. In other cases there is a 
small-celled infiltration about the arteries entering from the membranes. 
In very intense lesions there may be areas of softening, hemorrhage, 
and pus in the medulla. These cases are known as meningo-encephalitis 
and meningomyelitis. 
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The cause of such inflammations may be pyogenie coceci, Fränkel’s 
diplococeus and other forms, and as one port of entry the ethmoid 
sinuses have been recognized in many cases. Metastatie forms oceur 
with infeetious diseases of all varieties. Other causes are wounds of 
the eranium and the membranes, caries of the temporal bone and other 
parts, which may at first cause a localized purulent pachymeningitis and 
a later invasion through the Iymphaties, purulent processes in the 
orbits, frontal and nasal cavities, and primary abscesses of the brain. 
Similar conditions may be observed as the origin of spinal meningitis. 

Chronie meningitis includes a series of diffuse or regional thickenings 
and cloudings of the membranes which under the mieroscope are due 
to hyperplasias of the connective tissue. These may be the traces of 
more acute processes, especially of purulent meningitis, or develop in 
a chronie form from the beginning, as is frequently seen in psychoses, 
alcoholism, and chronic renal diseases. If the nervous tissues are not 
involved the condition is called leptomeningitis superficialis. Similar 
conditions accompany all selerotie lesions of the eortex and surface of 
the cord, such as progressive paralysis and tabes, and the usual result 
is such strong adhesions between nervous tissue and meninges that the 
latter cannot be removed by gentle force. This is termed lepto- 
meningitis profunda, or meningo-encephalitis and myelitis chronica. 
Superficial areas of softening present such adhesions as yellow plates 
( plaques jaunes), in the membranes, of firm consistence, yellow and 
often pigmented, and entering the nervous tissue as a scar of some 
depth. Similar adhesions between dura and pia occlude the Iymph 
spaces and lead to stasis of Iymph with hydrocephalus and hydromyelia. 

Chronie leptomeningitis of the convexity regularly presents numer- 
ous Pacchionian granulations along the great fissure. These consist 
of fibrous hyperplasia in the arachnoid and often grow through the 
dura and into the longitudinal sinus, They may be mistaken for 
tubereles. In the pia of the spine, at times also of the brain, men- 
ingitis ossificans sometimes causes the formation of bony plates in the 
membrane. 

The Dura Mater. Among eireulatory disorders of this membrane 
thrombosis of its sinuses may be mentioned, oceurring in marasmus of 
all kinds, with infeetious diseases and after injuries. Stasis and edema 
of both brain and membranes follow, and hemorrhagie infaretion of 
the former is not uncommon. 

A peeuliar form of ehronie fibrinous inflammation of the dura is 
called pachymeningitis interna hemorrhagiea. In general its course is 
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composed of an initial fibrinous exudate on the inner surface of the 
membrane; then a granulation tissue develops from the dura and 
replaces the fibrin by young connective tissue very rich in vessels; 
then repeated small hemorrhages oceur from these vessels on the inner 
surface and stimulate new hyperplasia of connective tissue, and as the 
process continues there are found various layers, of a rusty brown red, 
presenting older and more recent bleeding and organization of the 
elots. The first exudate may be very small and thin; the final mass 
may be thick and tumor-like, made up of many pigmented layers, and 
constituting the so-called hematoma of the dura. Rupture of the 
hematoma may cause fatal bleeding into the subdural spaces. 

This lesion is found with many cerebral diseases, among which may 
be eited various insanities, and atrophy, and it oceurs also with dis- 
eases of the heart and kidneys, in hemorrhagie diatheses, with aleohol- 
ism, and after injuries to the eranium. An analogous process ealled 
pachymeningitis haeemorrhagica externa rarely oceurs on the outer sur- 
face of the dura mater. 

Purulent meningitis appears as a layer of pus and fibrin on the inner 
surface of the dura, and in a simple or gangrenous form may follow 
infected wounds of the head and caries of the bones. 

Thrombophlebitis of the sinuses often accompanies suppurative lesions 
of the dura, either in a primary or a secondary relation, the lesion 
passing through the walls of the sinus from the dura or arising first in 
the sinus from caries of the bones. Im either case large abscesses of 
the brain and widespread, purulent meningitis may be observed and be 
the immediate cause of death. In other cases the lesion complicates 
erysipelas of the face and head. 

The dura acts as the internal periosteum of the eranium, and has 
the power of making bone. Hence pachymeningitis ossificans leads 
to the formation of osteophytes on the inner side of the skull and plates 
of bone in the dura, especially in the faleiform process.  Productive 
fibrous inflammation, with adhesions to the brain and the cord, has 
been mentioned. 

Tuberculosis and syphilis of the pia and arachnoid have been treated 
with similar lesions of the nervous tissues,. In the dura tubereles are 
infrequent, except that the spinal dura becomes involved from the 
development of such lesions in the epidural fat. Fungous and spongy 
nodules are found, of a grayish or yellowish color, more or less easeous, 
of varying extent and with a tendeney to fibrous changes, and when 
the dura is invaded adhesions between it and the eord result, and 
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on the inner surface of the membrane there may be diserete or con- 
fluent tubereles. 

Syphilitic pachymeningitis, on the other hand, is more common over 
the cerebrum, and usually takes its origin from the eranial bones or 
the pia, and attacks the dura secondarily. It oceurs as a diffuse infil- 
trating inflammation or as cireumseribed granu- 
lomata with fibrous or caseous tendenceies, scars, 
and adhesions between the membranes and the 
bones. Starting in the dura, it may progress 
to the bone or the pia. In the affected part 
the vessels are the seat of syphilitie arteritis. 

Hypertrophie cervical pachymeningitis is due 
to a chronie inflammation, usually syphilitie, 
which surrounds the cord with a thick fibrous 
ring and produces myelitis by compression. 
The dura shares in the lesion, but is not the 
starting point of it. 

Sarcoma and endothelioma (‚fungus dure 
matris) sometimes occur in the dura, the latter 
developing from the lymphaties. They may 
break through the bone or involve the brain 
and cause compression. Psammoma of the 
dura is relatively frequent, and is either a 
sarcoma or an endothelioma which contains 
masses of lime salts. 

In the pia and arachnoid various tumors 
oceur, including epidermoid (cholesteatoma), 
endothelioma, sarcoma, fibroma, and others. 
A diffuse form of sarcoma sometimes involves 
the entire length of the cord, from the medulla 
to the cauda equina, as a flat mantle of vary- 
ing thiekness, entirely surrounding the cord 
Sarcoma of the cord and spinal or entering its substance also. It is usually 

EN of the small round-celled variety. The mem- 
branes may be involved secondarily by tumors of the bones adjacent 
or by metastasis from a distant neoplasm, 
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K. DISEASES OF THE PERIPHERAL NERVES. 


Degeneration and Neuritis. ’Ihe peripheral nerve fibres may be 
regarded as neurites or dendrites, protoplasmie processes from nerve 
cells of the anterior horns, the spinal ganglia, the cerebral nuclei, or 
perhaps also from the end organs of the nerves; consequently they 
suffer secondary degeneration when separated from their ganglia. 

Division, eompression, and eontusion of the nerve may be followed 
by Wallerian degeneration of the peripheral portion with tbe same 
mieroscopie changes which have already been described, including 
swelling and fragmentation of the axis eylinder, breaking up of the 
medullary substance, and loss of the sheath of Schwann. The fat 
which results is gradually absorbed by wandering cells. "The central 
stump undergoes a retrograde degeneration of milder type, which may 
pass through it into the cord and at last the proximal part beeomes 
atrophic. 

Beside the degeneration due to mechanical causes, similar lesions 
may be found in general infections, as diphtheria, from the action of 
toxie products. With degeneration there may be cellular infiltration 
and fibrous changes ending as an induration. The condition is termed 
neuritis. Im beriberi and polyneuritis such lesions are the prineipal 
element in the case. In diseases of the brain and cord, as tabes and 
cerebro-spinal syphilis, similar nenritis is common, and, among the 
intoxications, saturnism and aleoholism frequently lead to it. 

Nerves which happen to lie in foci of suppuration undergo infiltra- 
tion and degeneration or purulent and neerotie changes. 

Within the central nervous organs regeneration of fibres is extremely 
rare, but the peripheral nerves are very capable of renewal. Both 
after degeneration of single fibres and after entire division of the nerve 
a regeneration is possible if the ends are not too far retracted or tough 
fibrous tissue does not intervene. At present the process is thought 
to begin in the central portion with the formation of a new axis 
eylinder, which grows distally and in time becomes invested by medul- 
lary sheath and neurilemma. According to other views, the regenera- 
tion begins in the peripheral part by proliferation of the nuclei of the 
neurilemma to long strands, which acquire a protoplasmic envelope 
and after union differentiate to an axis eylinder. 

Tubereulosis and syphilis involve especially the roots of the nerves 
at their passage through membranes similarly affeeted, the granuloma 
distorting and destroying their fibres. Lepra eauses nodular and fusi- 


478 SPECIAL PATHOLOGY. 


form enlargements of the nerves (lepra nervorum), in which cellular 
infiltration and degeneration may be found. 

Tumors include fibromata which start from the perineurium and 
the endoneurium, and usually contain no nerve fibres, sarcomata, 
myomata, and other forms. Fibroneuroma often oceurs in multiple 
forın, but is seldom a true neuroma. After amputations the divided 
nerves form new fibres throughout their stumps and also become 
involved in the eicatricial tissue and form large nodules of tangled 
nerve fibres and connective tissue. 
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DISEASES OF THE ORGANS OF LOCOMOTION. 


A. THE BONES. 


BoNEs consist of an outer compact layer, covered by fibrous perios- 
teum, and an internal spongy substance, and within the spaces of this 
contain a soft marrow. "Ihe compact tissue and the trabeculse of the 
spongy are formed by a calcified ground substance which encloses 
small dentate cavities provided with processes called the osseous cor- 
puscles and containing the bone cells. The processes are in communi- 
eation with each other, and thus form a system of canals throughout 
the bone called eanalieuli, and certain large spaces of this kind in the 
compact bone carry vessels and nerves and some connective tissue, 
and are called Haversian canals. About these the compact substance 
is arranged in lamellee more or less concentric. The lamell® consist 
of fibrous tissue joined by cement substance and permeated with lime 
salts. From the periosteum certain fibrous bundles, known as 
Sharpey’s fibres, enter the bone, and in young specimens are easily 
demonstrated. 

Since bone is not a dead tissue it undergoes pathological processes 
like any other tissue, but those connected with the compact portion are 
usually of regressive nature and those of the medulla and periosteum 
are often progressive. 


Degenerations. 


The marrow of the bones in a growing individual, up to about 
puüberty, is red and lymphoid, characterized by profusion of cells and 
vessels. It contains marrow cells, giant cells, nucleated red blood 
cells, and others enelosing red corpuseles. At puberty the marrow 
of the long bones becomes fatty, contains fewer cells, and these enclose 
tat globules ; in the short and flat bones it remains red. In many 
degenerative and eachectie conditions and in the aged the fatty marrow 
beeomes eolloid or mucoid, and loses its yellow color for a grayer tint. 

(a) Loss of Osseous Tissue by Lacunar Arrosion. Resorption of 
bone in most cases is conneeted with the formation of small cavities 
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along the otherwise smooth edges of the spongy trabeeul and super- 
ficially under the periosteum. These portions which become hollowed 
out are called Howship’s lacunz, and in them are large cells resem- 
bling myeloplaxes which probably absorb the bone, and are hence 
called osteoclasts. With a numerous appearance of these lacun» the 
parts become irregularly toothed and eaten, in the microseopie pieture, 
and may in time disappear. 

Atrophy of bone is usually of this variety. If the entire bone is 
involved the eondition is called rarefaction or osteoporosis, and is char- 
acterized by enlargement of the canalieuli and loss of spongy trabeculze ; 
the bone is then lighter in weight, porous, and fragile. If the bone 
as a whole becomes smaller from external absorption it is spoken of 
as concentrie atrophy, and proceeding from within eecentrie atrophy. 
These processes may involve a single bone or the entire skeleton, the 
latter being common in senility and cachexia and specially marked in 
the flat cranial bones and the lower jaw in old age. In the diploe of 
eranial bones there is a condensation preceding the atrophy. 

Inactivity and pressure may cause the atrophy of single bones, as 
when a central nervous lesion or disease of a joint prevents the use of 
a limb, and also in a stump after amputation. An example of 
atrophy from pressure is given by the Pacchionian granulations and the . 
thin bones of the hydrocephalie skull. 

Atrophy from loss of function in a paralyzed limb is called neuro- 
paralytie atrophy. In certain cases it accompanies nervous lesions 
without paralysis of muscles, and is then called neurotic atrophy. 

(b) Atrophy with Halisteresis. Osteomalacia is a slow softening 
of all the bones of the body, in which the essential feature is the 
removal of mineral salts from the tissue and persistence of the ground 
substance, as osteoid tissue. It differs from the lacunar absorption ; 
here both bone salts and framework suffer together. In the spongy 
parts the process starts in the medullary spaces, and in compact bone 
from the Haversian ceanals, as an osteomalacie margin, free from salts, 
but still connected with caleified portions.. "The margin appears 
homogeneous or in places lamellar and fibrous, with transitions to the 
systemie lamellse of the tissue. The canals either disappear or persist 
as small oval vacuoles. Probably the process is a chemical solution of 
the mineral matter by the fluids eireulating through the bone. 

The process begins with the appearance of holes and fissures in the 
bony tissue which are due to solution of the cement substance, and 
hence are disposed longitudinally in the eourse of the fibres. Then 
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peeuliar ‘* lattice-work” spaces develop, star-shaped, feathery, and 
retiform, from irregular widening of the eanalieuli. They are not 
uniformly distributed, but oceur most numerously along the softening 
margin. (Granular areas are found, due to the solution of cement 
substance and fragmentation of fibrille. Few Howship’s lacuns are 
found in osteomalaeia, but many perforating canals. 

The osteoid tissue is either dissolved, split up into fibrille, or . 
replaced by medullary and fibrous tissue in which islands of osteoid 
and bony material may persist. Later it may undergo mucoid degen- 
eration and even become fluid. The bone is rarefied, its spaces are 
enlarged, and after the compact substance, wlıich resists the process 
for a time, also becomes affected, 
there remains a reddish pulpy BAGePAN: 
mass in which no trace of bony 
structure may be recognized. 

The marrow may be red and 
Iymphoid or fatty or mueoid, 
and pigment and hemorrhages 
are frequent in it. 

Essentially osteomalacia is not, 
like rhachitis, an imperfeet eal- 


eifieation of new bone, but a Lattice-work figures in halisteresis, (After 
2 v. RECKLINGHAUSEN.) 





removal of mineral salts from 

bones already formed ; but at the same time certain bones, like the 
femur and the vertebre, may show new formation of imperfeetly cal- 
eified bone which renders them much thicker than normal. Fractures 
oceurring in the course of the disease may show a free formation of 
callus. In the early stages the bones are fragile, and hence are fre- 
quently broken, in the later they are pliable, and hence variously 
bent and distorted. 

The most important changes are observed in the bones of the pelvis 
and the lower extremities. In the pelvis the weight of the trunk 
on the sacrum bends it forward and pressure from the femora drives 
the symphysis forward, in a beaked form, and these two changes are 
characteristie of the osteomalaeie pelvis. The spine suffers various 
eurvatures. The lower limbs present bendings and infraetions which 
may heal by fibrous or osseous tissne, or not’at all, and when they 
heal angular deformities remain. Chemically, the affeeted bones are 
rich in organie matter and lacking in inorganie, and the osteoid tissue 
does not resemble the ground substance of true bone in its composition. 

31 
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Puerperal osteomalaeia is distinguished from the non-puerperal. 
The former begins in the pelvis, the latter in the lees or the cranium, 
but both are almost confined to the female sex. The puerperal form 
accompanies pregnancey, and, while its course is variable, it is usually 


worse in succeeding pregnancies. Recovery in any case is rare. 





; with scoliosis of the vertebral column. 


Laterally bent osteomal IC pei 


The etiologey of the disease is undetermined. It has been asceribed 


to the action of lactie acid, and the bones and urine may contain this 


acid, but its appearance is not constant. The disease is unusual, but 


endemie in certain places, as along the Rhine in Germany, and 


sporadic cases occeur elsewhere. 
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Halisteresis oceurs in senile osteomalaeia, with free formation of 
new bone, with tumors of the bones, and in osteitis deformans and 
fibrosa. Very mild degrees of a similar process are common in preg- 
nancy, and it has been suggested that the disease is but an exacerbation 
of a condition which normally accompanies pregnancy. 


Regeneration of Bone. 


New osseous tissue may be formed from the periosteum, or from the 
marrow by osteoblasts in linear series, which become caleified and are 
succeeded by others, except a few which remain as bone corpuscles ; 


Fig. 314. 





the bone, m, Marrow. c. Periosteal callus, d. Medullary callus. o. Osteoid tissue. X 6. 
Fis. 314. The same preparation. M. Myelogenous callus, P. Periosteal callus.. X. End of 
the bone. k. Osteoid trabecule. o. Osteoblastsin rows. p. Thickened periosteum. x 250. 


the row of formative cells resembles eylindrical epithelium in appear- 
ance, Beside this appositional method new bone may be formed 
as trabeeul®, which arrange themselves in groups and apparently 
excrete finely fibrous osteoid tissue between them, in which caleifica- 
tion occurs later. A third formation oceurs by direct caleification of 
bundles of the periosteum, and further growth by apposition of osteo- 
blasts. Physiologically a fourth method is general, namely, the endo- 
chondral, mineral salts being deposited in the ground substance of 
cartilage. 
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Productive and regressive lesions commonly involve both resorp- 
tion and new formation of bone, and the two may go on at opposite 
sides of the same trabecula. 

Repair of Fractures. In simple cases without much separation 
of the fragments there is a reaction which prepares for the absorption 
of blood and splinters of bone. The ends become united by osteoid 
tissue, which is formed partly by the periosteum and partly by the 
marrow, and this callus is hence distinguished as the medullary and 
the periosteal. In both the osteoid tissue is arranged in strands which 
enlarge by apposition. If the ends are separated by an interval an 
intermediate callus forms between them. Thus about the site of the 
fracture there is a large fusiform swelling which joins the ends and 
closes the medullary canal. The development of the callus requires 
from two to ten weeks, and after that time the mass begins to become 
more porous, decreases in size, superfluous bone is removed, and in 
time the medullary canal may again become patent. 

If conditions are unfavorable the union may be merely fibrous, 
which is the case in old age and cachectic states, but certain fractures, 
as of the patella, always heal by fibrous repair. When the fibrous 


bands are loose the ends of the bones may become smooth and a false 


joint form (pseudarthros). 

Transformation. The finer structure of bone corresponds to its 
function, for the trabeculs are arranged according to the mechanical 
conditions of stress and weight. If pathological processes alter these 
relations the bone affected undergoes a readjustment to suit the new 
requirements by the aid of resorption and new formation of trabeculie, 
and this process, which is called transformation, is frequent in callus 
after fracture, ankylosis’ of joints, and persistent luxation. In 
general, the whole mass of a bone varies according to its functional 
needs. 


Inflammation and Hyperplasia of Bones. 


Active inflammatory changes in bones occur in the periosteum, 
the medullary canal, the spaces of the spongy parts, and the Haver- 
sian canals, the compact tissue and ground substance remaining pas- 
sive. The results are either absorption of old bone or formation of 
new, and hence the process may be divided into destructive and 
produetive lesions. Essentially both removal and formation of bone 
resemble the corresponding physiological processes, and are frequently 


combined. 
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(a) Destructive Forms. Among the most destructive lesions of 
bones are those with suppuration in the medullary cavity or under the 
periosteum and the formation of granulation tissue, as occurs in 
chronie inflammations and tubereulosis. "The bone undergoes lacunar 
arrosion and becomes rarefied, and when this oecurs on an inflamma- 
tory basis it is called inflammatory osteoporosis. Granulation tissue 
which enters the spaces of spongy bone and Haversian canals has a 


_ marked power of thus melting down the compact tissue. Perforating 


eanals form at the same time, by the development of new vaseular 
channels between spaces in spongy 
tissue and between Haversian canals 
in compact bone, which thus per- 
forate the bone in various directions 
and assist in its rarefaction. 

Beside their perforation the trabec- 
ule break into molecular fragments, 
owing to interference with their nutri- TEEN 
tion, and lie as free “sand” among Tre cc oraling 
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the granulations. 


At the site of the lesion the bone is not only rarefied, but also 
breaks down in mass and leaves large defeets. This is called caries 
or ulceration of bone. In the gross such carious defects are either 
depressions on the surface or cavities communicating with the interior, 
and filled with granulations or pus according to the nature of the 
case, The wall of the cavity is made of markedly rarefied bone, or 
it may have become secondarily thickened. Small lesions of this kind 
are called erosions. 

When large sections of the bone undergo death from conditions 
which produce the same effeet in single trabeeul® it is spoken of 
as necrosis, and the dead fragment is called a sequestrum. This 
separates by demarcation from the bone. Neerosis develops with 
infectious diseases, after injuries, especially fraetures with splintering, 
near bed-sores, and with gangrene of the extremities. 

The varieties of inflammation in bones include periostitis, osteitis, 
and osteomyelitis, according as the enveloping membrane, the com- 
paet bone, or the medullary cavity is involved ; but since these eom- 
bine in many cases the name suggests the starting point of the process 
rather than restrietion to a part of the bone, 

Acute periostitis may be serofibrinous or purulent. In the former 
case the membrane is swollen and red ; in the second ease it is also 
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infiltrated with pus, and yellow. Large collections of pus under the 
membrane are called subperiosteal abscesses, and these cause similar 
lesions of the soft part and caries of the bony surface, or even invade 
the cavity by way of the nutrient canal. Necrosis and exfoliation of 
a part of the bone may oceur. 

The lesion accompanies many cases of osteomyelitis and follows 
injuries with infeetion, and suppuration of adjacent soft parts. When 
of a chronie type it is often associated with the formation of new 
bone, as osteophytes and hyperostoses (periostitis ossificans). 

Acute osteitis and osteomyelitis are usually the result of infeetion 
and are commonest in the long bones, as the femur and tibia, but 
may invade the small bones also. "The cause is frequently the staphy- 
lococeus. Infeetion oceurs through the blood from the skin, the 
lungs, or the intestine, and injury predisposes the bone to the lesion. 
It begins in the medullary canal or the spongy tissue, and passes to 
the compact bone and the periosteum. Severe hyperemia and bleed- 
ing change the color of the marrow to bright red, and where it has 
been fatty it becomes lymphoid. Gradually this color turns to 
grayish red or yellowish, and the marrow becomes purulent or 
‘“pyoid.” When the canals of the bone and enveloping membrane 


are involved the bone becomes rarefied, or carious, or necrotie. ' 


Neerosis oceurs in a peculiar way. The diaphysis of a long bone 
may die and the sequestra may lie centrally or superfieially (cortical), 
or involve the entire thickness of the shaft; hence they are called 
central, peripheral, and total sequestra. Usually they are thin and 
flat, with sharply toothed margins. After demarcation they lie as 
loosely attached or free bodies in purulent fluid. 

The periosteum behaves as in primary purulent periostitis, but in 
addition masses of new bone are formed and the osteophytes often 
surround and partly hide the sequestrum. Perforation of the bone 
and escape of pus externally form cloac® and fistule. Selerotie 
changes in the bone may go on with the destructive lesion, and the 
canal may thus be closed; this is to a certain extent a protective 
process. After removal of the sequestrum recovery may follow. If 
it remains the dead portion may be enelosed by osteophytes and 
remain as a foreign body. In some cases the osteomyelitis is not a 
primary disease, but the expression of localized infeetion with a 
general disease, as typhoid and scarlet fevers, pneumonia, measles, 
ete. Such mixed infeetion is usually due to pyogenic organisms 
which attack a part weakened by the previous disease. 
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Caries of the temporal bone is usually associated with otitis media, 
which may cause deep ulceration and destruction of the local mucosa, 
and may include the formation of cholesteatoma. The cause is 
usually a pyogenie cocceus, but tubercele bacilli seem to produce the 
inflammation at times. The ossieles of {he ear and various parts of the 
wall are destroyed, and wide necrosis and sequestrum formation may 
oceur in the temporal bone. The accompanying cholesteatoma consists 
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Fıs. 316.—Selerosis of the medullary cavity after osteomyelitis. 
FiG. 317.—Suppurative osteomyelitis with necrosis, and sequestrum formation and osteophytes. 


of masses of pearly, concentrically arranged material which forms a 
solid cast of the middle ear. Mieroscopically cholesterin, erystals of 
fatty acids, and epithelium are found. The mass is formed from 
proliferating squamous epithelium over the granulations on the 
inflamed wall. The pus may rupture through the tympanum into 
the eranial cavity, and, with or without actual perforation, set up a 
secondary abscess of the brain. 
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Phosphorus Necrosis. Workers in match factories and other trades 
where phosphorus is used frequently suffer a purulent or ossifying 
periostitis of the lower jaw, with neerosis of the entire bone or large 
portions of it. Pyogenie organisms are associated with the disease, 
and the point of entry is commonly found in carious teeth. Other 
bones may be invaded later, 

(d) Productive Forms; Hyperplasia.. Productive processes in 
bones start in the spaces of the spongy portions, the Haversian canals, 
and the periosteum, and either follow acute destructive lesıons and 
repair the damage, or accompany chronic forms until they exceed them, 
or arise spontaneously. The latter case is simple hyperplasia, and 
frequently leads to the formation of bony tumors. 

Productive or ossifying periostitis is often part of an acute inflam- 
mation, and causes the deposit of new layers of bone under the mem- 
brane. It is observed also about sequestra, with osteomyelitis and 
caries of the bones and joints. In other cases there is persistent 
venous stasis, or the lesion starts about an inflammatory area, as an 
ulcer of the leg, and in the course of chronie diseases of the heart and 
lungs it produces enlargement of the finger-tip.. The new bone 
resembles the osteoid tissue of callus, and is at first spongy, but growth 
by apposition thickens the trabecul® as in the latter case. The new 
material may be flat or rounded, dentate, foliate, and acicular, and 
after a time becomes firmly attached to the old bone beneath. Such 
new formations are called osteophytes. More diffuse thiekenings are 
called hyperostoses. During pregnaney delicate folia of new bone 
may form on the inner side of the eranium ; these are to be eonnected 
with the absorption of bone which oceurs at this time. Other cases 
of periosteal new-growths may be fibrous or cartilaginous. 

The formation of new bone in the spongy tissue increases the 
trabeculee and diminishes the spaces, so that the part in time may 
resemble compact bone and even the entire medullary canal may be 
closed. This condition is known as osteosclerosis. Localized areas 
of this kind are sometimes called enostoses. 

Östeoselerosis oceurs in the following eireumstances: 

1. Without apparent cause, or as part of a senile change, in the 
diploe of the flat cranial bones, sometimes combines with porosis, and, 
if syphilitie, with hyperostosis. 

2. Bone which has been inflamed and rendered porous may later 
on beeome sclerosed, 

3. Cireumscribed sclerosis about carious bones is very common, 
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proteeting the remaining bone by a thick wall of compact substance. 
Tubereulosis, syphilis, destructive tumors, and ulcerative lesions of 
the joints are frequently limited in this manner. 

4. In the formation of sequestra the same process helps to form 
the bed in which the dead bone lies, and as eburnation it converts 
ordinary bone into an unusually hard and voluminous tissue, with 
distortion. 

In the young, hyperostosis of the facial and eranial bones at times 
oeeurs, which depends upon the formation of new osseous tissue, and 
may diminish the orbits and other cavities of the face and also of the 
eranium. This is termed leontiasis ossea. In acromegaly a similar 
process develops under nervous influences, and other cases comprise 
partial and general giantism. 

Östeitis deformans or fibrosa is an infrequent regressive and 
productive lesion of old age which affeets many bones at once. It 
attacks parts which bear special burdens, and leads to thickening and 
osteophytes, while at the same time halisteresis oceurs in neighboring 
parts. In the end the bones may be very much distorted, and the 
disease resembles arthritis deformans. 


Infectious Granulomata. 


Tuberculosis. One of the commonest diseases of bones is tuber- 
eulosis oceurring in childhood, as part of severe serofula or indepen- 
dently, and at times as an inherited condition. Infection occurs 
through the blood from other organs, or direetly from adjacent 
tissues, as from the pleura to the ribs or from joints to the bones 
forming them. 

If the infection comes from without, as from the pleura, the peri- 
osteum becomes caseous, and the bone beneath carious after a time, 
and at last the infeetion reaches the medullary spaces. From a joint 
the spongy tissue is first attacked, with the periosteum lying nearest, 
and, as a rule, hematogenie infeetion starts in the spongy bone rather 
than in the medullary canal. 

Tubereles of gray color and a spongy mass of granulation tissue 
develop in many foci and steadily enlarge by the formation of new 
foci. In the granulations microscopie and macroscopie and somewhat 
sharply limited tubereles oceur. The canals of the bone are invaded 
by the granulations, and lacunar arrosion and typical caries are the 
result. Large masses of bone may die and lie free in the exudate. 
Sequestra are usually small, and have rounded edges of irregular 
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outline. Large wedge-shaped sequestra may form by ocelusion of 
nutrient vessels, resembling anemie infarets in other organs. 
Caseation, with or without softening, and fibrous hyperplasia, are 
the succeeding steps in the lesion, and their proportion determines 
the further course of the case. Profuse spongy granulations cause 
total resorption of the bone and give rise to the fungous type of 
tubereulosis of bone. Massive caseation with enclosed particles of 
dead bone may be observed in other cases. Im others there is soften- 
ing and liquefaction of the mass, and it then appears as a puriform 
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Tubereulous caries of a vertebra. 


fluid. True suppuration may also be noted, and, as a consequence of 
both, large cavities may be left. 

At first the tubereulons areas are not clearly defined from the 
remaining tissue, but by fibrous and suppurative changes they may 
undergo demareation and lie as large sequestra in a cavity, with 
osteophytes along the edges. 

From within the process makes its way to the periosteum, and 
causes suppuration and perforation, with further progress in various 
direetions and formation of fistule. If the adjacent soft parts are 
involved the pus may follow muscles and fascia and point at distant 
regions. Thus caries of the Jumbar spine causes psoas abscess, which 
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points in the inguinal region, and pus from caries of the cervical 
vertebr® follows the museles of the back. 

Össifying periostitis and sclerosis, with fibrous changes, may slowly 
bring about a repair after tubereulous tissue is removed, and in some 
cases this occurs spontaneously. Other cases present a gradual and 
eontinuous progress, with more and more destruction of the bones, 
consequent deformities and fraetures, and the formation of osteo- 
phytes. 

Tubereulosis of the bones is not apt to set up secondary lesions in 
other organs, and may be confined to bones and joints. General 
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Tuberculous carles of a carpal bone, a. Caseons granulation tissue. db. Trabecul®, Db’. How- 
ship’s lacuns with osteoelasts. e. Trabeceulz still unchanged. c. Tuberculous giant cell. d. 
Lymphoid marrow. X 250. 


miliary infeetion from such sources has not yet been demonstrated, 
although commonly assumed as possible. Amyloid degeneration of 
the organs is frequently seen in these cases. 

Of the various bones the epiphyses of long bones, the carpal and 
tarsal groups, the ribs, and the short tubular bones of fingers and 
toes, are specially liable to tubereulosis. 

Tubereulous caries of the spine is called Pott’s disease and leads 
to angular deformity. In the first two cervical vertebre the lesion 
permits sudden displacement and death from compression of the 
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medulla. In the eranium the temporal bone is most often thus dis- 
eased. 

A peculiar form of tuberculosis of the fingers and toes is called 
spina ventosa, and consists of osteomyelitis internally, with destructive 
changes and continuous formation of new layers of bone externally 
under the periosteum, so that the parts are much increased in size. 
The condition may heal without neerosis or perforation. 

Syphilis of the bones occurs as a hereditary, a secondary, and a 
tertiary affection. 

The so-called rheumatism of the second stage is usually due to 
slight exudation in the periosteum without severe alterations, and the 
lesion heals by absorption or with the production of new bone, form- 
ing syphilitie tophi. This lesion is found on the long bones and 
those of the eranium. 

In the tertiary form gummata invade the periosteum and the bone 
directly or from similar lesions in the soft parts, as the skin and the 
nasal mucosa. Periostitis gummosa appears as flat and indistinet 
deposits on the bones, of soft and slimy consistence, or elastie, or 
caseous, due to the formation of syphilitie granulations and their sub- 
sequent caseous and fatty destruction. They may be absorbed and 
leave fibrous scars, or they may suppurate. 

The commonest site of the lesion is the eranial dome or superfieially 
placed bones like the clavicle, tibia, and nasal bones. Erosion and 
caries are frequently associated with the other lesion, and the bone 
may become porous and worm-eaten or entirely lost. 

Östeophytes and diffuse periostitis surround the lesion with a wall 
of new bone, and the spongy tissue becomes selerosed. Scar forma- 
tion leaves scars and firm attachments between the sunken skin and 
the bony surfaces. Sequestra form in severe cases, and in the eranium 
meningitis may follow. 

Syphilitie osteomyelitis may oceur as discrete or diffuse lesions in 
the spongy parts, with further changes similar to those already given 
for simple lesions of this kind. 

In hereditary syphilis there may be a pathognomonie osteochon- 
dritis at the epiphyses of the long bones and ribs, and no other lesions 
may be discovered. In slight degrees the ossifying zone is broadened 
irregularly, as tooth-like projeetions of caleified tissue reaching into 
the cartilage, and at other places caleification fails. Similar projee- 
tions oecur into the medullary canal, and the usual straight line 
between the medullary and the caleifying zone is lacking, and the 
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deposit of mineral salts is delayed. The trabecul of the diaphysis 
are slender, the caleifying zone is white or pink, and has a peeuliar 
soft and friable eonsistenee. In the second stage the zone of ealeifi- 
cation is enlarged and more irregular, and the projeeting processes 
join and separate islands of cartilage. The whole growing zone is 
soft and gelatinous and bulging. In the highest degree, the so-called 
third stage, a reddish or yellow zone of granulation tissue forms in 
the layers nearest to the diaphysis, and at times purulent softening 
accompanies it. The epiphysis becomes loosened from the shaft, 
being held only by the thickened periosteum, or entirely free. The 
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Östeochondritis syphilitica. a. Zone of cartilaginous growth. Db. Zone with irregular caleifica- 


tion, the caleified parts dark. c. Wide marrow spaces, m, with slender trabeculs, k, ofihe 


diaphysis. x 250, 


surface of the diaphysis, after removing the epiphysis, does not show 
the usual finely granular appearance, but is irregular, of various 
eolors, and still retains portions of the caleifying and developing zone 
of the cartilage. 

The most constant site of this lesion is the femoral epiphysis, which 
should always be examined in suspieious cases, but it occurs also in 
tibise and ribs. 

Actinomycosis oceurs in the jaws, vertebre, and ribs especially, and 
infeetion may occur through earious teeth. Periosteal suppuration 
accompanies necrosis of the bone in the human subject. In animals 
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new formation of bone causes immense thickening of the parts, and 
the lesion resembles certain neoplasms, as osteosarcoma. 

Lepra causes deep ulcerations which may involve the bones, and 
the phalanges of the fingers, especially, suffer neerosis and caries. 
Leprous lesions of the nervous system cause trophoneurotie changes 
in bones. Lepra nodules and diffuse infiltration, with caries, oceur 
within the long bones. 


Tumors. 


In the bones oceur nearly all the tumors of the connective-tissue 
varieties, and mixed forms and metaplasia add to the multiplieity of 
the forms. The neoplasms arise from the periosteum, the marrow 
cavities, and the cartilages. Those from the periosteum are called 
peripheral, and those from the marrow cavity are called endosteal or 
central or myelogenous. The bone undergoes both inflammatory and 
carious changes, and also arrosion and necrosis, halisteresis and spon- 
taneous fractures, and about the tumor hyperostosis and osteophytes 
and selerosis are observed. 

The reactive changes coincide with the carious, forming a proteetive 
wall which the neoplasm continuously endeavors to piere. The 
proliferation of bone about the tumor surrounds it with a shell which 
is being steadily destroyed and renewed, and thus the tumor may 
reach an enormous size and finally rupture externally. 

Within the tumor itself new bone may be formed. Apart from 
osteomata, which consist almost wholly of bone, fibroma, sarcoma, and 
chondroma may show this formation of new bone within them, and 
direet metaplasia of cartilage to bone also oceurs. Osteoid tissue 
may develop similarly. 

Destructive forms, like osteosarcoma, and metastatie careinoma and 
sarcoma, are accompanied by both resorptive and formative changes 
in the bones affected. 

Fibroma of the bones develops usually from the periosteum, and is 
rather rare. The fibrous pharyngeal polyps which develop from the 
basis eranii are commoner and may become sarcomatous. 

Östeomata may be exostoses, starting in the periosteum, or enostoses 
from the medullary cavity. The former are divided into exostosis 
fibrosa, in which bone forms direetly from the connective tissue of 
the periosteum, and exvostosis cartilaginea, in which cartilage' forms 
first and bone from this. The tumors may be round, wedge-shaped, 
pointed, of large size and single, or small and multiple "They may 
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consist of compaet or spongy bone. They are found with chronie 
inflammatory lesions and after injury, and oceur on the bones of the 
skull as well as of the extremities. Cartilaginous exostosis most 
commonly is found at the junction of shaft and epiphysis in long 
bones and about joints. Independent bony tumors are called paros- 
toses. Enostosis is unusual, but oceurs in the diploe and in the jaws. 

Chondroma may begin in the cartilage and is called enchondroma, 
or it may start in any connective tissue, and is then called ecchon- 
droma. On bones they develop from the periosteum, the marrow, or 
remaining portions of cartilage, as at the epiphyseal line. They are 
commonest on the extremities, especially in the hand and the foot, 
and display a relatively marked tendency to become malignant. They 
' may reach a large size and then or previously undergo regressive 
changes, such as mucoid degeneration and eystic formation. These 
tumors may develop in persistent cartilages after rhachitis, and some- 
times are noted with arthritis deformans. 

A peculiar tumor developing in the elivus Blumenbachü, sometimes 
on the vertebral column, is supposed to start in a remnant of the 
chorda dorsalis and is called chondroma or enchondroma physaliforme. 

Myxoma and lipoma of the periosteum are unusual. 

Sarcoma of bones includes a number of different tumors, among 
which some are distinetly endotheliomata. 

A diffuse form invades the marrow of long bones, often of several, 
and in time of the whole skeleton, accompanied by leukemie change 
in the blood. This is known as diffuse sarcoma, myeloma, and 
ınyelosarcoma. The marrow presents the characters of lymphoid 
tissue, but the neoplasm is distinguished by its unlimited growth and 
its tendeney to break through the bones and make metastases in other 
organs. It is analogous to malignant Iymphoma. This condition 
takes its origin in the sternum, the eranial and spinal bones, and the 
femur. Cavernous forms are common. 

Circumseribed sarcoma starts from the periosteum or the marrow, 
and may be small-celled, or large round-celled or fibrosareoma. 

Endothelioma may present the structure of careinoma (true primary 
carcinoma does not oceur in bones), the connective-tissue stroma 
being filled with nests of large cells. Other cases approach sarcoma, 
or the proliferating endothelial cells assume a high eylindrical form 
and resemble adenoma. Proliferation of the endothelium of vessels 
gives rise to perithelioma and angiosarcoma, in which the vessels 
are surrounded by mantles of cells. Connected with these are the 
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telangiectatie forms called also sareoma telangiectoides and fungus 
hematodes, which may be cavernous also. They oceur in the bones 
of the skull and the extremities. Epulis is a relatively benign giant- 
celled sarcoma starting in the periosteum of the jaw. Combinations 
of sarcoma and osteoid or bony tissue are called osteosarcoma or 
osteoidsarcoma. Regressive changes are common in all forms. 


Disordered Development and Growth of Bone. 


At birth the diaphyses of the long bones are already calcified, but 
the epiphyses are almost wholly cartilaginous. At various times 
nuclei develop in these, from which the caleification proceeds. The 
nucleus at the lower end of the femur measures from 2 to 5 milli- 
metres in diameter at full term ; before the thirty-seventh week it is 
absent. The longitudinal growth of bone oceurs at the epiphyseal 
line. Here the cartilage develops and is steadily calcified from the 
diaphyseal aspect. On section two zones are found, one, about 13 to 
2 millimetres broad, of a bluish, translucent look, is the zone of car- 
tilaginous increase, and the other, about 4 millimetre broad, is licht 
yellow and hard, and is the zone of caleification. Mieroseopically 
three zones can be recognized in the cartilaginous layer. In the 
outer layer, near the resting cartilage, the cells are enlarged and 
numerous, and occur more than one in a capsule. In the next the 
cartilage cells are arranged in columns and are largest near the 
djaphysis. In the third layer lime salts are deposited between the 
cells and constitute the caleifying layer. The marrow spaces grow 
into it from the bone and remove some of the mineral matter and 
open the capsules of certain cartilage cells, which then become cells of 
the marrow (zone of primary marrow spaces). The remaining por- 
tion of the caleified tissue persists as trabecul:e, along which osteo- 
blasts arrange themselves in a row and form bone. 

It is important pathologically that the spaces penetrate the calcified 
portion but remain defined from the uncaleified cartilage as a sharp 
line. 

In a similar way the epiphysis becomes caleitfied and at last unites 
with the lengthened diaphysis. ; 

The increase in the thiekness of the bone depends upon deposits 
from the periosteum. From within the bone is absorbed and the 
medullary canal widens, and the spongy tissue forms by increase in 
the diameter of the Haversian canals. 
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The Nat bones at first consist of fibrous tissue in which a centre of 
ossifieation forms and extends in all direetions. On the edges an 
osteogenie tissue persists during the period of growth, and forms new 
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Normal margin of an epiphysis, A. Resting cartilage. B. Zone of Car IRgINOUN KUOrENns, 
©. Diaphysis. k. Trabeculz of bone, k’, Zone of calcification. m. Marrow. x 250. 


bone, and at last union with the neighboring bones takes place by 
sutures, The basis eranii consists of cartilage, and undergoes endo- 
chondral ossifieation. 

32 
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Hypoplasia of bones depends upon disordered development of the 
apparatus of growth, either of single bones or of larger regions of the 
skeleton. Two factors especially influence the result, namely, imper- 
fect formation of cartilage or osteogenetie tissue, so that the long 
bone does not increase in length or the flat bone in width; and, 
secondly, premature caleification of the parts, which stops the growth 

‘of the bone and leads to early synostosis. 

When this occurs in the cranium generally mierocephalia is the 
result. If certain sutures close too early, the skull is small in some 
diameters or asymmetrical. When the base of the skull develops 
imperfectly, by premature union between the basilar process and the 
body of the sphenoid, the basis is shortened and the root of the nose 
is apparently sunken or retracted, a condition characteristie of eretin- 
ism. In the extremities such malformation may oceur during fetal 
life, and is called fetal rhachitis, micromelia, or chondrodystrophy. 
These conditions may develop after birth. 

In the fetal cases the limbs are too short and too broad. In the 
later cases the general condition known as cretinism is common. 
This includes imperfectly developed skeleton, asymmetrical or 
enormous growth of the cranium, hypoplasia of genitals and teeth 
and other parts, sunken nose, hydrocephalus, and low intelligence. 
Goitre is commonly present. Cretinism is hereditary, and in certain 
mountainous valleys endemice. 

Rhachitis is characterized by imperfeet caleification and persistent 
softness of the bones. The development is imperfeet in length, 
breadth, and thickness. 

Considering the latter feature, it appears that normally the apposi- 
tion of bone by the periosteum coincides with resorption within and 
widening of the medullary canal. In rhachitis the resorption is 
accelerated and the deposition externally hindered and replaced by 
osteoid tissue. It resembles osteoporosis and rarefaction. 

Changes in length include the following: 

1. Abnormally marked increase of cartilage at the ends of the 
bone and imperfeet caleification. The cartilaginous zone is very 
broad, bluish, and irregular on section. "The marrow spaces do not 
perforate the imperfeetly caleified cartilage, but the capsules of the 
eartilage cells caleify and the cells become small and irregular, and 
also ealeify. This is a metaplasia of cartilage to osteoid tissue. 
These large masses of osteoid tissue form the characteristic prominences 
about the ends of rhachitic bones. As a latter change these masses 
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receive a deposit of mineral matter in the centre, and osteoblasts con- 
vert them into bone. 

2. Among the larger cells at the cartilaginous zone of growth calei- 
fication is imperfeet, occurring as a thin line or in irregular spots. 
On section the normal yellow line is missed, but there are small spots 
in the lower layer and the col- 
umnar layer, in contrast to the 
normal ossifieation which oceurs 
only at the margin of the epi- 
physis. 

3. The marrow spaces form 
irregularly, reaching deep into 
the cartilage and forming there a 
red, hyperemie network. 

In flat bones similar changes 
oceur, and in the eranium broad 

Fi Section through a normal and a rhachitie rib. 
defects remain between them. A. Normal rib. B. Rbachitie rib. K. Resting 

Chemically the diseased bones rlse 1 ones praleio or einge 
eontain less mineral matter and 
increased water, and their specifie gravity is lowered. . 

Changes in Special Parts. The back of the skull is soft and flat 
(eraniotabes). "The other bones are thick. Sutures and fontanelles 
remain open, the large fontanelle until two to four years (normal 
twenty months), the sagittal suture to three years (end of first year), 
the coronal to the second year (four months), the lambda eighteen 
months (third month). The frontal and parietal eminences are 
prominent, and the surface between these four points is flat, giving 
the skull a square outline. "The lower jaw is bent behind the ineisors 
and the upper at the zygomatie junction. Dentition is delayed, 
irregular, and the teeth abnormally placed, 

Kyphosis and scoliosis with deformity of the thorax may oceur. 
The enlarged sternal ends of the ribs form the so-called rhachitie 
rosary, and the sternum is pressed forward by diaphragmatie action 
on the lower ribs, making the pigeon breast. 


FiG. 825; 





The pelvie bones are small, the saerum is low and tilted forward, so 
that the true conjugate diameter is very small, the whole pelvis is 
flat and may be generally small and asymmetrical. 

The legs are bowed, and infraetions may oceur. 

The disease usually develops during the second year of life, but a 
eongenital form is seen, and it may also appear about puberty. Heal- 
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ing oceurs, with general ossification of the osteoid tissues, but the 
deformities remain, even though good bone replace the osteoid. 

The nature of the disease has been much discussed, and insufficient 
supply of mineral matter, abnormal formation of lactie acid in the 
bones, and nervous influences, have been advanced to explain it. 
Dyspepsia is certainly an important factor and also unsanitary and 
depressing surroundings. Heredity also plays a part. 

Barlow’s disease resembles rhachitis, but Iymphoid marrow is 
lacking in the bones, and caleification is imperfeet and irregular. 
Hence the skeleton suffers fraetures, epiphyses separate, and hemor- 
rhages occur in the medulla and under the periosteum. 


Summary of Changes of Form in Various Parts of the 
Skeleton. 


Skull. 1. Large and hydrocephalie skulls. Inerease of the 
ventrieular contents during the period of growth makes the flat bones 
thin, the parietal and frontal bosses prominent, and the whole eranium 
disproportionately larger than the face. The orbits are decreased by 
downward pressure, and the eyes are prominent, the supra-orbital 
ridge is lost, the external auditory meatus is deep and direeted down- 
ward, all bones are thin and transparent. The fontanelles and sutures 
are wide and closed by membrane. 

2. Abnormally small skulls may be due to premature synostosis. 
All sutures being closed, the generally small skull is termed nano- 
cephalia, but if only single sutures elose the following forms arise: 
Plagiocephalie, or obliquely narrowed erania, when half of the coronal 
or lambdoid suture eloses ; dolichocephalie, when the sagittal, spheno- 
parietal, or sphenofrontal suture closes ; the former gives a simple 
form, the second is called elinocephalie, and the third leptocephalie. 
Entire elosure of the coronal or lambdoid suture shortens the head 
and is termed brachycephalic. Compensating increase of the forward 
part of the dome makes oxycephalie, and partial elosure of the coronal 
makes round forms or trochocephalie erania. 

Pelvis. The normal form is due to the primary disposition of the 
parts and their further development, pressure from above transmitted 








DESCRIPTION OF Fi. 526. 


Longitudinal section throurh the epiphysenl margin of a rhachitierib. A Growing cartilage, 
B. Zone of large cells €. Diaphysis. k. Cartilage. kt, o. Osteoid tissue. 0o!. Osteoid with coalei- 
fied cartilage cells and capsules 0°. Osteoid in the trabecul® of the diaphysis, kg. Completed 
bone. m. Marrow cavities. g. Vessels. x 30. 
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through the sacrum and from below through the femora, the weight of 
the contained organs, the tension of attached museles, and the normal 
resistance of the bones. Pathological forms depend upon increase of 
weight and tension and loss of resistance. They include the following: 

(«) Narrow pelvis without alteration of form: 

1. Uniformly smaller in all diareters ; found in persons otherwise 
large. 

2. Dwarf pelvis, in actual dwarfs. 

(b) Narrow pelvis with altered form: 

3. Simple flat pelvis, short conjugate vera, transverse diameter 
normal or long. This may be: 

I. Simple flat non-rhachitic pelvis with normal bones, sacrum 
slants but is not twisted. 

II. Rhachitie pelvis, bones small, light, with thickenings and 
exostoses, iliac wings horizontal, sacrum convex or angular, lies deep, 
its bodies prominently convex, so narrowing the cavity, the anterior 
superior spinous processes as far apart as the crests of the iliacs, pelvie 
outlet rather large. 

III. Generally narrowed flat pelvis, rhachitie or not, all diameters 
short. 

4. Obliquely deformed pelvis: 

I. Kyphoseoliotie, saerum twisted about its vertical axis toward 
the other side, and its wing shortened on that side, ischium forced up 
and in, symphysis to the other side, inlet and entire pelvis obliquely 
narrowed. 

II. Coxalgie pelvis, caused by caries and other diseases at the hip- 
joint. The affected side is thin and small and pressed inward. 
Amputation and fracture and old luxation on one side have the same 
effeets from inactivity. 

III. Synostosis pelvis, from early elosure of a sacro-iliae suture, 
the sacrum there remains undeveloped, the pubie bone is pushed to 
the other side and the peivis is obliquely narrowed. 

5. Transversely narrow pelvis, with synostosis of both sacro-iliac 
joints. 

6. Funnel-shaped pelvis, inlet normal or larger, outlet narrow in 
one or both diameters. Oceurs with spinal curvature. 

7. Beaked pelvis, fröm pressure transmitted through the femora to 
soft bones as in osteomalacia and sometimes in rhachitis, noticed 
especially in the anterior arch, the symphysis forward and prominent, 


the remaining pubic portions approximated. 
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8. Spondylolisthetic pelvis, gliding of the body of the fifth lumbar 
vertebra over the sacrum forward, so that it forms the promontory, 
or in severe cases the fourth or even the second lumbar forms the 
promontory. 

9. Narrow pelvis from fraeture, tumor, and exostosis. 

10. Split pelvis, from imperfeet symphysis. 

Spinal Curvature. 1. Scoliosis, lateral curvature, from lesions of 
the vertebre or bad position of the body, called “ habitual ” in the 
latter case. This may be due to contraeture at the hip-joint, osteo- 
malacia, rhachitis, or muscular weakness. The intervertebral disks 
on the affected side are compressed and become wedge-shaped. With 
a marked ceurve in one region, compensatory eurvature in another is 
common. The vertebr« also suffer a twisting to the affected side about 
a vertical axis. The severest grades are combined with kyphosis. 

2. Kyphosis may be senile, or due to rhachitis and osteomalacia, 
and combined with scoliosis. The entire spine is more or less 
affected. If it follows caries (Pott’s disease) the body of one or 
more vertebr® will be destroyed, angular deformity results on the 
anterior aspect, the corresponding arches are separated. Similar 
effects oceur with arthritis deformans and fractures. 

3. Lordosis is an increased curve of the lumbar spine forward and 
compensates for kyphosis in the thoracie region and slanting positions 
of the pelvis with coxitis and ankylosis of the hip, to assist in 
walking. 


B. DISEASES OF THE JOINTS. 


The artieulations are divided into the synarthroses and the 
diarthroses. In the former the bones are united by fibrous or cartil- 
aginous tissue or bone, and these are called syndesmosis, synchon- 
drosis, and synostosis. In a diarthrosis four parts are to be 
distinguished, the two bones, covered with hyaline cartilage, the 
capsule of the joint, outwardly strengthened by ligaments, and the 
synovial membrane, a vascular layer of connective tissue invested 
with endothelium. 

Pathologically the most important parts are the cartilages and the 
synovial membrane. The latter covers the capsule, but not the cartil- 
ages, and from it project certain synovial fringes, made of connective 
tissue with or without vessels, containing also fat, and mucous or 
cartilaginous tissue. These structures may become hyperplastie. 
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Regressive Processes. 


Fatty degeneration of cartilage cells may be senile or accompany 
inflammations. Fibrillation is relatively common and consists of a 
solution of the cement substance and proliferation with fatty changes 
in the cartilage cells. The surface is soft and satiny, with little 
papillse, or finely fibrous. Chondromalacia, or softening of the car- 
tilage, often coexists and is part of senile or inflammatory change. 
The softened parts are whitish and glistening, or, in marked degrees, 
transparent and yellow or brown. At last a focus of softening forms 
and defeets and fissures develop or the part is eystic. Üonneetive 
tissue may grow into the lesion or caleium salts be deposited there, or 
actual ossification may oceur. Amyloid degeneration affeets all parts 
of the cartilage, the cells, their capsules, and the ground substance, 
and converts it into a homogeneous mass. This occurs in old age. 

Lime salts, urates, and pigment may be deposited in cartilage, the 
former occurring especially along the edges in senility. Urates oceur 
in gout. Brown or black pigment at times invades the tissue and 
neighboring fibrous structures, as tendinous insertions and ligaments, 
and is known as ochronosis. 

Metaplasia of cartilage is common and converts it into mucoid or 
fibrous or osseous tissue, and one kind of cartilage may change into 
another, as hyaline to fibrocartilage. 

Caries, erosion, and necrosis are caused by factors similar to those 
affecting bone, and necrotie portions may form sequestra. 


Disorders of Circulation. Inflammation. 


Congestion and serous exudates (hydrarthros) oceur in joint eavities. 
Small-hemorrhages are found with inflammations, and hemorrhagie 
conditions of the system. Large collections of blood (hemarthros)' 
may be the result of injury or oceur with inflammation. "The blood 
usually remains fluid and is absorbed quickly, but a certain pigmen- 
tation of the synovial tissue remains. With severe bleeding a serous 
transudate oceurs afterward. The clots undergo fatty changes and 
are absorbed, or become organized. Adhesions in the joint after 
hemorrhage are uncommon. 

Exudative inflammation affeets the synovial membrane especially, 
and is hence a synovitis, and on the cartilages synovitis pannosa and 
regressive lesions are observed. AI varieties of inflammation oceur 


in joints, serous, serofibrinous, seropurulent, etc. 
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Serous fluid in the joint, acute hydrarthros, fills it with serous 
transudate which is elear and thinner than the normal fluid. The 
synovial surface is red and edematous, and the entire joint conse- 
quently isswollen. This condition is never the result of stasis. Heal- 
ing follows resorption of the exudate, or the condition becomes chronie. 

Serofibrinous and pure fibrinous inflammation lead to adhesive 
arthritis and ankylosis, on account of the diffieulty with which the 
fibrin is absorbed and its tendency to become organized. Synovitis 
pannosa occurs when the synovial membrane grows over the cartil- 
ages and covers them with a vascular layer of connective tissue, like 
pannus of the eye. 

Purulent arthritis may be superficial or deep, and in both cases 
the synovial membrane is reddened, swollen, and infiltrated or covered 
with yellow masses of pus. When all parts of the joint are included 
in the lesion it is called panarthritis. The cartilages undergo fatty 
degeneration, softening, caries, or necrosis, and the same is true of the 
ends of the bones. The pus may rupture the capsule and cause peri- 
articular phlegmon. In mild grades of this disease complete cure is 
possible, but the more severe cases form granulation tissue in the 
joint and consequent ankylosis, or end fatally from pyemia. 

Aeute arthritis may follow injuries or extension from similar lesions 
in the vieinity, or infeetion through the blood. In hematogenic 
infeetion the lesion accompanies acute exanthemata, typhoid and puer- 
peral fevers, gonorrhea and syphilis, and is almost always purulent. 

Polyarthritis aeuta, or articular rheumatism, is usually serous, seldom 
purulent, and is an infeetious disease in which many joints, at different 
stages, may be affected, and the heart may be the seat of verrucous 
endocarditis. 

Chronie serous and serofibrinous arthritis may follow the- acute 
forms or develop by itself. The fluid may be thin, or thick and col- 
loid, and its pressure may distend the joint. Proliferation of the 
synovia and its fringes and synovitis pannosa occur, and free bodies 
in the joint may be formed from fibrinous masses or broken fringes. 
Regressive lesions affeet the cartilages, and adhesions form which 
may stiffen the joint permanently. Chronie purulent arthritis may 
follow acute pyarthros or aceompany tubereulosis, and leads to similar 
ankylosis. 

Arthritis uratiea, or gout, begins acutely with serous exudation into 
the joint, but then becomes chronie and relapsing. The joint 
becomes red and swollen and acutely edematous, including the 
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adjacent soft parts, and with this there is a deposit of urates in the 
cartilages, ligaments, and capsule of the joint. Repeated attacks 
cause alterations in the joint similar to those of chronie arthritis, 
including fibrillation of cartilage, thiekening of synovial structures 
and many deformities in the bones. Tophi are precipitates of urates 
in the tissues, and appear as small, round nodules of chalky look, con- 
sisting of needles of sodium urate and a little fibrin. They occur 
about joints and in them, in the skin, and the external ears. The 
ends of the bones may present foeci of softening which form fistule 
and ulcers when they break through the skin, and from these, often 
with much suppuration, there is a discharge of softened tissue and 
urates. Gout commonly affeets one joint at a time and most fre- 
quently the metatarsophalangeal of the great toe ( podagra) or small 
joints of the hand and fingers (chiragra). 

Chronie arthritis includes a series of lesions in which exudation is 
relatively unimportant and regressive lesions more pronounced, with 
productive changes in the synovial membrane. The cartilages soften 
or become fibrillated, and the ends of the bones may be laid bare. 
At other times the cartilages thicken and enlarge and break down 
later, or become caleified. "The denuded bones become eroded or 
porous, and with destruction in one place new bone forms elsewhere 
as osteophytes. The synovia becomes thickened and forms more or 
less fungous granulation tissue, and this may become fatty or car- 
tilaginous or even bony. When such proliferations occur at the 
margins of the joint they destroy its form and function, produce large 
exostoses and ecchondroses, and lead to spontaneous luxation. The 
ends of the bones may become rounded and form a false joint in the 
new position. 

1. Arthritis deformans is common in the knee, hip, and fingers, 
but affeets the vertebral artieulations also, causing eurvatures and 
ankyloses. It is accompanied with productive and destruetive lesions 
in the artieular ends of the bones, proliferation of synovial structures 
and great deformities. 

2. Other forms of chronie arthritis are characterized by regressive 
changes in the bones and cartilages, without hyperplasia, and lead to 
severe destruction of the artieular tissues. They oceur in old age at 
the hip (malum cox# senile), elbow, shoulder, and vertebrs, and are 
grouped under the name arthritis uleerosa sicea. 

3, Arthritis adhesiva ineludes those cases where there are adhesion 
and ankylosis, as the result of preceding serous and purulent inflam- 
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mation, or which begin independently with synovitis pannosa, This 
condition is also known as chronie rheumatoid arthritis (pauperum), 
and affeets the single joint, or several at a time, in early and middle 
life. The motion of the joint 
may be limited, or, by contrac- 
tion of the capsule, lost alto- 
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gether. 

The etiology of chronie arthri- 
tis without exudation is still for 
the most part unknown. Old 
age, injury, rheumatic inflam- 
mations, and diseases of the 
nervous system, by trophie 
changes and impaired sensi- 
bility, all play a part in its pro- 
duetion. In tabes and syringo- 
myelia such neurotie arthritis is 
common. 


Infectious Granulomata. 


Miliary tubereles in the syno- 
vial membrane occur in general 
infection. 

Arthritis Tuberculosa. Fungus 
of joints is one of the common- 
est and most important articular 
lesions. It may begin asa pri- Femtir from a case of arthritis deformans, 
mary tuberculous synovitis or follow similar lesions of the bones which 
extend to the synovia. In either case grayish-red, spongy masses 





of tuberculous granulations form in the synovial membrane, and on 
gross inspection tuberceles and caseous masses may be discovered. 
The tendeney to extensive easeation and to fibrous transformation are 
noted as elsewhere. The cartilages are involved by extension from 
adjacent bones or direetly from the synovia, being softened and 
fibrillated, permeated by the granulations and rarefied, so that they 
are destroyed by earies. Portions of the cartilages or the entire 
investment of the bones may be cast off as neerotie masses. In the 
primary synovitis the cartilages are secondarily invaded by granula- 
tions, their cells multiply, and canals filled with leucoeytes pierce 
them in all directions. 
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Various forms of artieular tuberculosis are distinguished. Large 
masses of granulation tissue with but little caseation constitute the 
fungous form. In this the so-called rice bodies are common. When 
the synovial membrane presents many large gray tubereles and is but 
little thickened, it is called synovitis granulosa. Ulcerating forms 
are accompanied by severe and rapid caseation, and lead to marked 
destruction of the parts. 

The cavity of the joint is filled in part by granulations and in part 
by exuded fluid and softened tissue. In the uleerating forms this 
may be puriform or actual pus, containing necrotic pieces of bone and 
cartilage. 

In the vicinity of the joint the soft parts become swollen with 
edema and peculiarly smooth and glistening, a condition known as 
white swelling (tumor albus). Beside the edema there is inflamma- 
tory proliferation of the cells, and the granulations from the joint 
may enter the tissues and perforate externally. Fistuls and abscesses 
may result. | 

‚In the remaining portions of the affected bones there are selerotie 
and hyperplastic lesions, or osteoporosis, or a condition termed caries 
sicea, without much exudation. 

The eourse of, the disease is chronie and variable. Healing after 
evacuation of the contents of the joint is possible, but usually accom- 
panied by adhesions, with atrophy and contraetion of museles, and 
more or less ankylosis. Spontaneous luxations and subluxations are 
common. Foei with baeilli may persist and lead to later renewals of 
the lesion. The joints most affected are the hip, knee, hand, and 
foot. | 

Syphilis causes serous and serofibrinous arthritis in the early stages, 
and gummatous infiltration in the later stage. Irregular scars of 
fibrous tissue may be left after the erosions heal. 

Tumors are uncommon in the joints. Lipoma arborescens occurs as 
branching fatty growths in the synovia. 

Floating bodies in the joints may be free or pedicled, and consist 
of fibrin with enclosed cells from inflammatory exudates, usually 
round or flat, and at times in great numbers. These are known as 
eorpora oryze or ““ rice bodies.” Other forms are pieces of cartilage 
and bone mechanically broken off, or fragments of synovial tissue, or 
foreign bodies which have entered the joint. | 

Ganglion is the name given to hernial projeetions of synovial mem- 


brane filled with thiekened fluid. 
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Ankylosis indieates a loss of motion in a joint and may be due to 
fibrous, cartilaginous or bony adhesions between joint surfaces, and 
hence its varieties inelude ankylosis fibrosa, cartilaginea and ossea. 
Contraction of the tissues about a joint and bony growth may fix a 
joint in abnormal positions, as is common in arthritis deformans. 

Contracture of a joint lessens its mobility by shortening of the 
various structures about it, and may be arthrogenous, eicatricial, 
myogenous, tendogenous, or neurogenous, according as its cause is 
articular or depends on other tissues. 

Arthrogenous eontraetion is usually due to chronie inflammatory 
lesions. Scars of the skin and subcutaneous tissue may contract and 
fix the position of the joint, especially after severe burns. Museles 
and tendons shorten from scars after injury or nervous lesions, as 
poliomyelitis anterior. If all the muscles about a joint are paralyzed, 
it retains any position in which it is placed or which gravity compels. 
Thus the foot assumes the position of varo-equinus when its muscles 
lose their funetion. Contracture of the foot in plantar flexion is ealled 
pes equinus, in supination is called pes varus, in dorsal flexion pes 
caleaneus, and in pronation pes valgus or flat foot. Paralysis of 
certain muscles allows contraeture of their opponents,. 

When a freely movable joint is held permanently in one position, 
as with paralysis of the muscles, the surfaces of the joint adapt them- 
selves to the new position and lose their motility. This is especially 
noted when the subjeet is young and certain parts of the joint have 
to bear any degree of pressure ; these remain undeveloped, other parts 
develop in excess, and the abnornıal conditions lead to much deformity, 
as is commonly observed with the various kinds of elub foot. 

When the bones are soft they are liable to deformity from the 
effects of pressure. Thus in the rhachitie subject pressure on the 
external condyle of the femur prevents its growth, and the internal 
inereases so that the knees are in apposition, giving the condition 
called genu valgum, with which pes valgus often exists, The con- 
trary of this is due to excessive growth of the outer condyle, and is 
called genu varım. 

Certain forms of these lesions are eongenital. Pes varus may be 
due to uterine pressure when the liquor amnii is deficient in 
amount, 

Distortion of a joint is a momentary stretching of the tissues, often 
with some tearing of the capsule, due to violence. luuxation is a 
persistent complete shifting of the bony surfaces, subluxation an 
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incomplete degree of the same condition. The causes of luxation 
may be traumatic, inflammatory, or congenital. 


C. DISEASES OF THE TENDONS AND BURSE. 


Tendosynovitis may be serous, serofibrinous, or purulent. In 
purely fibrinous inflammation, tendovaginitis sicea, there is a peculiar 
crepitation on movement. Tendosynovitis purulenta is usually 
secondary to infected wounds, panaritium, or phlegmon, and can heal or 
lead to adhesions between the tendon and its sheath, or to fibrillation 
and necrosis. 

Chronie inflammation leads to swelling of the sheath (hydrops 
tendovaginalis, hygroma), as a circumseribed ceystic formation, or to 
adhesions. The tendons of the palm are most often involved. Rice 
bodies occur in the hygromas. 

Mucous burs: present about the same lesions. Bursitis may be of 
any variety, with thiekening of the walls of the bursa and formation 
of rice bodies. Hernial protrusions occur as in joints, and are called 
ganglions. "Tubereulosis of the tendinous sheaths may be primary or 
accompany disease of bones and joints. It may spread for long 
distances as miliary nodules or diffuse caseous lesions. Rice bodies 
are large and numerous. 


D. DISEASES OF THE MUSCLES. 


The single muscle fibres have a length up to 5 centimetres, and a 
breadth of 15 to 55a, and consist of alternate refractile disks, 
some of which are doubly contoured and called anisotropous, and 
others which are singly contoured and are called isotropous. In 
the middle of the latter are intermediate disks. Contraction of a 
musele makes the single fibres shorter and thicker at the expense of 
the isotropous portions. Each fibril is surrounded by the sarcolemma, 
and within it are the muscle corpuseles, appearing as nuclei arranged 
longitudinally and having a small amount of protoplasm at their 
poles. The fibrils are grouped in bundles, each of which is enclosed 
in the perimysium internum, at times with a small collection of fat. 
From this sheath processes reach into the bundle. The perimysium 
externum (epimysium) is the eonnective tissue which encloses the 
entire muscle, 
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The finest elements are not the fibrils mentioned, but primitive 
fibrille, which are made up of disks and separated by homogeneous 
or granular sarcoplasm. These fibrille arranged in bundles and with 
sarcoplasm about them give peouliar eross-sections termed Cohnheim’s 
fields. 

Atrophy leads to shortening and narrowing of the fibres and altera- 
tion of the striation. If general the muscle is pale and its hemo- 
globin is diminished. When the muscle is dark from deposits of 
pigment (hemofusein), as in certain cardiac atrophies, it is called 
brown atrophy. 
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Teased preparation of muscle. @. Trans- 
verse disk. Ah. Median disk, z. Interme- 
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side. X 1200. (After BöHM-DAVIDOFF.) 





Muscle fibres in simple atrophy. 


Cloudy swelling is aceompanied by the formation within the sarco- 
plasm of minute granular bodies which dissolve with acetie acid and 
potassium hydrate solution. These hide the strie and give the muscle 
a dusty look. Fatty degeneration presents droplets of fat in the 
sarcoplasm which do not dissolve with the reagents mentioned. In 
cloudy swelling the muscle appears opaque and pale red; in fatty 
ehanges it is pale yellow in the gross, with perhaps a fatty lustre. 

Frequently a degenerated musele presents homogeneous hyaline 
changes at one part, and is breaking down at another. Amyloid 
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lesions are not very important, but hyaline and waxy degenerations 
are common in the course of many diseases. 

When muscle is breaking down the process begins by the stris 
becoming very thin and indistinet, simultaneously over large sections 
of many fibres, and this condition, which resembles physiological con- 
traction, is called nodular thickening. Loss of the strise gives the 
part a peculiar homogeneous and glassy appearance. Then the con- 
tractile substance splits up into smaller and larger fragments and 
leaves parts of the sarcolemma as an empty tube. The fragments 
undergo granular solution or persist as large masses (sarcolytes) 
which gradually erumble along their edges and are absorbed. 


Fıs. 330. Fıc. 331. 





FıG. 330.—Fatty degeneration of cardiac muscle. X 350. 
FiG. 331.—Necrosis of muscular tissue with hyaline and granular changes. Below, to the left, 
the striee persist, but the fibrillee are split lengthwise. In the middle the fibres are transversely 


divided. X 350. 


Waxy degeneration may vary in its significance according to the 
case. Nodular thiekening oceurs in tetanized muscle and also in 
normal museles when taken fresh and living and put into fixing 
Auids, and this fact renders its pathological importance questionable. 

Still, in many cases, it surely occurs during life. Neecrosis oceurs 
often with aceompanying hyaline and waxy degeneration under 
‚arious eonditions. Local ceauses, like injury, freezing, and burns, 
and local anemia, inflammation and hemorrhages, and neishboring 
tumors, determine the lesion at times. In other cases there is a 
oeneral infection, and a good example is furnished by the degenera- 
tion of the reeti abdominis and the adductors of the thigh in typhoid 
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fever. In waxy degeneration the muscle is opaque, dull, pale, 
and resembles fish flesh. Ualeifieation is oecasionally noticed in 
muscles. 

Apart from hyaline changes the muscles may present fissures and 
transverse tears in atrophie conditions, and the fibrils may separate 
longitudinally, dichotomously, and otherwise, and vacuoles may form 
as with edema. A tubular degeneration converts the fibre into an 
empty tube of sarcolemma, which may be striated or homogeneous 
and present many nuclei. The 
fibres apparently return to an 
embryonal condition. Large 
vacuoles and projeetions often 
oceur from the fibres, and within 
the spaces giant cells may be 
found. In atrophie muscles a 
few of the fibres may be unusu- 
ally broad, probably from con- 
traction. 

Proliferation of the nuclei in 
atrophy is common, and this may 
produce large giant cells, called 
myoblasts, or the musele cor-, 
puscles with a good deal of pro- 
toplasm lie in series along the 
sarcolemma, The perimysium 
may remain unchanged or be- : 
come thickened by fibrous hy- Atrophy of muscle of nuclei, 
perplasia, and lipomatosis may 
be associated, as in the muscle of the heart. This inerease of the 
fatty tissue, which must not be confounded with fatty degeneration, 
may be so large that the decreasing volume of the atrophie musele is 
more than replaced, and pseudohypertrophy results. In many cases 
there is only a replacement or fatty hyperplasia ex vacuo, In fatty 
subjeets and overfed animals the fatty growth may begin before the 
atrophie changes, and pressure of the fat between the vascular bundles 
causes them to disappear. Such a progressive lipomatosis oceurs in 
the heart and perhaps also in the bodily musecles. 

Longitudinal atrophy of a muscle depends upon apparent increase 
of the interstitial connective tissue, but actually it is due to the loss 
of terminal fibres and compensating growth of the tendinous eonnee- 

33 
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tive tissue into the muscle to take the place of the lost tissue, There 
is then a progressive shortening of the muscle fibres. 

Lesions in the central nervous system are responsible for many 
muscular atrophies. Any degeneration within the peripheral motor 


Fıs. 333. 





Regenerative growth of muscle corpusceles after waxy degeneration in a case of typhoid fever; 
myoblasts and giant cells. x 250, 


neuron may cause Wallerian degeneration of the distal nerves down 
to the end plates, and to this is regularly added atrophy of the musele 
supplied by the nerve. The fibres grow narrow, though for a time 
they are striated, some fibres are hyaline or waxy, and free hyper- 
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plasia of fibrous and fatty tissue is liable to follow. The further 
course of the lesion depends in great measure upon its site, 

After division of a nerve the peripheral section may degenerate 
and be restored. In this case the museular changes may also be 
repaired by the development of myoblasts and new fibres. If the 
stumps of the nerve are too far retracted or fibrous tissue intervenes 
and the nerve does not heal, the muscular degeneration resembles that 
dependent upon disease of the anterior horns. In a similar way 


Fıs. 834. 
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Atrophy and lipomatosis ofa sole, Fibres very slender, much fat between them, but as the 
technical methods have removed the fat the cells appear as empty spaces. X 250. 
when the cerebral nuclei are degenerated the museles supplied by the 
corresponding nerves degenerate. But with general paralysis due to 
central lesions, as a rule, there is no muscular atrophy or degenera- 
tion other than that connected with inactivity. 

Atrophy of museles is observed in the following: 

1. Degeneration of peripheral nerves, with infeetious diseases, poly- 
neuritis, lead and other poisoning, injuries and divisions. Regenera- 
tion of both nerve and muscle possible. 

2. Transverse lesions of the cord or degeneration of the anterior 
horns and large motor ganglion cells. Myelitis, poliomyelitis ante- 
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rior, both acute and chronic, progressive spinal muscular atrophy, 
amyotrophie lateral sclerosis, myelitis from compression, tubereular 
and syphilitic spinal pachymeningitis, and injuries of the eord. 

3. Lesions of the anterior roots. 

4. Progressive bulbar paralysis. 

Primary myopathie atrophy, in contrast to the forms mentioned, is 
due to causes in the museles themselves. Inactivity leads to atrophy 
of muscles because of the reduced demand upon their funetion, and 
occurs with various diseases of the bones and joints, diseases of the 
nervous system, in old age and marasmus, and as a progressive dys- 
trophy. Myopathie progressive muscular atrophy may begin in early 
ehildhood in the muscles of the shoulder and arms, the hips and 
buttocks, and gradually affeets most of the voluntary museles. It 
shows a hereditary character in some families. Marked lipomatosis 
may be associated with the lesion, and the name pseudohypertrophy 
is given to those cases which affeet certain groups of museles, as the 
calves, thighs, and deltoids. 

Regeneration of muscular tissue starts in the nuclei of the old fibres 
which proliferate and form myoblasts, at times mononuclear, but often 
polynuclear, and these both remove remnants of old fibres and build 
new ones. Where there is a solution of continuity a scar may form, 
and muscular tissue may penetrate this later. 

Hypertrophy of muscles is usually functional and affeets single 
muscles and special groups. A pathological hypertrophy is known 
as Thomsen’s disease, in which large size does not correspond with 
the funetional power of the muscle (myotonia congenita). 

Fdematous infiltration of muscles may be inflammatory or follow 
injury and occur with hemorrhages. In acute musceular rheumatism 
there is probably such an infiltration of serocellular fluid, and the same 
is found with trichinosis. Large hemorrhages may oceur in scurvy. 

Primary inflammation of muscles is rare. Polymyositis with fever 
and doughy swelling of the museles, which later becomes hard, and 
similar changes in the skin, is an infectious or toxic disease which 
may end fatally. Anatomically the muscles are discolored a grayish 
or whitish tinge, resemble the muscle of fish, and are hard or may be 
dark from hemorrhages ( polymyositis hemorrhagiea). Microscopically 
the fibres are in cloudy or fatty degeneration with rupture of the 
fibres, and the interstitial tissue is filled with red and white blood 
cells and fibrin. A suppurative form of this disease leads to phleg- 
monous necrosis of the muscular tissues. 
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Almost all inflammations of muscles, especially of purulent type, 
are secondary to lesions of bones and joints. Abscesses may become 
encapsuled, or heal with fibrous scars after the pus is voided. Slight 
degrees of inflammation are not accompanied by much degeneration. 

Myositis fibrosa consists of fibrous hyperplasia throughout the 
muscle and follows acute inflammation or develops gradually in 
muscles which lie in the vieinity of inflamed bones and joints, or 
those in neurotie atrophy. 

Myositis ossificans indicates the formation of osseous tissue in the 
muscles, and in eireumseribed form this is assoeiated with long- 
continued irritation, especially mechanical. ‘‘ Exereise bones’” thus 
develop in infantry soldiers in the deltoids, and ‘‘ rider’s bones’” in 
the adductors of the thighs of cavalry soldiers. Near chronically 
inflamed joints, parosteal exostoses may form in museles, and usually 
the tendons and ligaments are also involved. 

Myositis ossificans progressiva is a chronie process beginning in the 
muscles of the neck and back and slowly extending to others. It 
begins as a doughy swelling which then becomes fibrous and forms 
osseous tissue. The muscular elements passively disappear. In the 
end the bony hyperplasia may fix the body rigidly. The muscles 
may be brittle. The bony matter may be in rods, plates, and sickle 
shapes, or irregular masses, and unite the bones of the skeleton. The 
disease oceurs in young subjects. 

Tubereulosis may extend from carious bones to the intermuscular 
tissue and cause caseous and fibrous lesions with degeneration of the 
museular fibres.. Syphilitie gummata sometimes produce caseous 
lesions and fibrous scars in the muscles. 

Among the tumors sarcoma is the commonest, usually starting in 
the intermuseular tissue or else metastatic. Carcinoma may be 
secondary to distant tumors. 

The commonest parasites of muscles are trichine and eystieercus 
cellulose. 


CHAPTTER XIVE 


DISEASES OF THE GENITAL ORGANS. 


A. DISEASES OF THE FEMALE GENITALS. 


THE tubes, the uterus, and the vagina develop from the Müllerian 
ducts ; the upper section remaining separate and forming the tubes, 
the middle and lower segments uniting to form the uterus and vagina. 
At the point where union ceases, at the line between the upper and 
lower segments, about at the fundus uteri, there remains a depression 
for a time which is built out later. For some time after the external 
union of the lower segments there remains a septum in the interior, 
dividing the lumen into two cham- 
bers ; this disappears in the course of 
development. 

Congenital Anomalies. Theuterus 
may be absent from disorders of de- 
velopment during the first months, or 
it may be rudimentary (uterus rudi- 
mentarius solidus, u. partim exca- 
vatus) with atresia. If the Müllerian 
ducts do not fuse the uterus and vagina 

Diagram of primitive genital organs. may be partly or completely double. 
G. Dr. Genital gland. W. @. Wolflian 
duct. M. F. Müllerian duct. Can. ren. Among such forms there are uterus 
aeg r. Round ligament. didelphys (uterus and vagina double), 
u. bipartitus (cervix simple with two 
cornua), and u. bicornis (only the upper portion of the uterus double). 
Imperfect development of one Müllerian duct makes u. unicornis. 

Anomalies which arise later include u. septus and bieameratus, and 
with marked inversion of the fundus, u. introrsum arcuatus. Or 
the organ may remain on the plane of fetal, infantile, or virginal 
development, or, with lateral hypoplasia, form the uterus inequalis 
seu obliquus. The uterus membranaceus probably depends on pressure 
from a hypertrophied bladder. 

Anomalies of the tubes are atresia, accessory openings, and hypo- 
plasia, and usually accompany uterine malformation, 

(518) 


Fıa. 835. 








Paar De 


. 


DISEASES OF THE GENITAL ORGANS. 519 


The ovaries may be lacking on one or both sides, rudimentary or 
partially formed, and a third ovary may be found. 

The vagina may be partly or wholly double, narrow and atresie, 
rudimentary or hypoplastic. Atresia vaginalis means that the cavity 
ends blindly below, «tresia vagin® hymenalis means that the hymen 
completely 'eloses the canal, afresia ani vaginalis occurs when the 
eloaca persists and both reetum and vagina open into it high up. 


Diseases of the Ovaries. 


The ovary consists of a medullary portion into which the vessels 
and nerves enter at the hilum, and a cortical layer which is inter- 
rupted at the hilum, and surrounding this a tunica albuginea. 
FExternally the organ is covered with eylindrical epithelium, and in 
the cortical or parenchymatous layer are the follicles, bedded in con- 
nective tissue, many of which are mieroscopie, but some visible 
vesieles. Of these primordial follieles we distinguish the maturing 
and the ripe or Graafian. The former develop during embryonie 
life by inversions of the germinal epithelium and vary in size from 
54 to 58. They consist of the ovule and a single layer of flat 
epithelia, persist in the ovary throughout sexual life, and are estimated 
in the human subject as 36,000 in number. 

In the maturing folliele the epithelium grows to a manifold layer 
of round cells enelosing the ovum, and then at one part there is a 
division of these cells into two portions, and the space is filled with 
the liquor follieuli. "The inner group of cells is called the diseus pro- 
ligerus and the outer lying on the theea, called the membrana granu- 
losa. The theea is a double layer of connective tissue surrounding 
the ovum. One folliele holds but one ovum as a rule, but two or 
three may be present. Twin ova with a double yolk have not been 
observed. The Graafian folliele forms by widening of the fissure and 
increase of the fluid, and only a few are present at one time. After 
they form in the depth of the organ they reach the surface and measure 
1 to 13 centimetres in diameter., 

Rupture oceurs, as a rule, at the time of menstruation. On the 
deepest part of the folliele there is a vascular proliferation of the 
theca in which large epithelioid lutein cells form and compress 
the ovule, and as the investing epithelia soften the folliele bursts and 
the ovum is free in the abdominal eavity, from which it usually 
reaches the tube and the uterine cavity. 
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After rupture a corpus luteum forms in the folliele, after bleeding 
into its cavity and distention to 1 to 2 centimetres. The blood 
coagulates as a dark-red, and later, brownish-red mass, containing 
much pigment. Organization follows from the theca, the lutein cells 
enclose the elot as a broad, yellow, wrinkled membrane, in which 
papillary projections are formed by the vessels from the theca. After 
resorption of the blood the luteal margin is more wrinkled, and only 
a spot of pigment may remain. Apart from pregnaney, the corpus 
luteum has become a corpus albicans in about four weeks, by the 
disappearance of the luteal cells and formation of hyaline material, 
and, after a time, a fibrous scar closes the process and dimples the 
surface. 

The corpus luteum of pregnancy begins with a larger hemorrhage, 
and does not begin to disappear until the middle of pregnaney, and 
may still be recognized several months afterward. Many follieles 
never rupture on account of so-called atresia, the follicle and the 
ovum undergoing fatty degeneration and collapsing, with a final scar 
formation. 

The ovary presents different proportions between its stroma and 
follicles, and variations in size and form, according to the period of 
life when it is examined. In the child it is smooth, but with puberty 
it begins to present scars on the surface, and these multiply until 
the elimacterie, when all follieles disappear. In their place certain 
corpora fibrosa may be found, due to imperfeet formation of follicles 
in late years and conversion into hyaline fibrous tissue. In old age 
the albuginea is very thick and may be calcified, the organ is atrophie 
and granular, with many scars on the surface. 

Malpositions of the ovary are commonly secondary to inflamma- 
tory adhesions, tumors, and displacements of the uterus. If the 


organ is large and heavy, or its ligaments are loose, as after preg- 


nancy, it may suffer a prolapse. It has been found in hernial saes, 
usually inguinal, and this may be congenital or acquired, and the 
tube usually accompanies it. Stasis and edema are caused by dis- 
placement. 

Disorders of Circulation. Physiological congestion occurs with 
menstruation and renders the ovary large, reddish, edematous, and 
soft. Pathologically it accompanies inflammation, and a passive form 
may be due to twisting of its vessels and pressure on them. 

Hemorrhage into follicles oceurs with inflammation, infectious dis- 
eases, poisoning with arsenie or phosphorus, severe burns, and 
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marked stasis. In the follicles the blood undergoes changes similar 
to those after ovulation. In the stroma large hematoma may form. 
If the theca is ruptured the blood enters the peritoneal cavity and 
may be fatal. Edema occurs with stasis and inflammation. 


Acute Inflammation. Parenchymatous Degeneration. 


Acute oophoritis follows extension of an inflammation through the 
lymphaties, from the uterus or tubes or peritoneum, or is a hemato- 
genic lesion. It is frequently bilateral, and may be serous, hemor- 
rhagie, or purulent and necrotic. The organ at first is swollen and 
red, suceulent, and perhaps hemorrhagie, and lies deeper in the 
pelvis. Microseopically there are foci of cellular infiltration in the 
stroma, and the follieles suffer albuminous or fatty degeneration. 
Phlegmonous inflammation may be diffuse or form single abscesses, 
some of which are follicular. The etiology is usually septic or 
gonorrheal infeetion. 

Septic oophoritis is commonly puerperal, or follows operation with 
infeetion of the wound, and the lesion may extend from the cervix 
or the parametral connective tissue or pelvie peritonitis. 'T’yphoid 
fever, cholera, pneumonia, and certain poisons may cause the disease, 
and while often a parenchymatous lesion with degeneration in the 
follieles and destruction of the ova, it may be hemorrhagie and puru- 
lent. 

The disease may terminate in atrophy (presenile), or pass into a 
ehronie form with enlargement of the organ. If purulent the lesion 
may exeite general or local peritonitis, or the pus may be enclosed 
by fibrous adhesions for a time. Adhesion of the ovary to other 
organs is common, and if pus escapes in this way fistule may remain. 
Single abscesses in the organ may be encapsuled and their contents 
thickened and ealeified, but new inflammation may arise from them. 

Acute or chronie peri-oophoritis and pelvie peritonitis very fre- 
quently accompany inflammation of the ovary, and, while these 
lesions may be of any type, they frequently are adhesive and fasten 
the organ to other structures by fibrous bands. 


Chronic Inflammation and Atrophy. 


In old age atrophy is physiological and is due to the gradual rup- 
ture and loss of follieles and eonsequent scarring. A similar condi- 
tion may follow inflammation, and is known as presenile atrophy. 
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The surface is rough and irregular, especially after suppurative 
processes. 

Chronie inflammation leads to cellular infiltration of the ovary and 
fibrous hyperplasia, and results in destruction of remaining follicles, 
and induration. It is often assoeiated with chronie inflammation in 
the adjacent tissues. Presenile atrophy may be found with any dis- 
ease which causes general inanition, as diabetes, pulmonary tubercu- 
losis, chronie nephritis, myxedema, severe anemia, ete. Pressure of 
scars and tumors leads to similar effects. 


Infectious Granulomata. 


Tuberculosis of the ovaries seldom oceurs. Commonly it develops 
with tubal lesions, and the disease is transported along the peritoneum. 
Hematogenous infeetion seldom happens. It appears as miliary 
tubercles or larger caseous nodules. Miliary tubereles have been 
found mieroscopically in organs which appeared normal in the gross. 

Actinomyces of the ovary has been observed. 


Hypertrophy. Tumors. Cysts. 


Hypertrophy of the ovary may be congenital, or develop at puberty, 
or with premature ovulation and menstruation. 

Cysts may be either retention forms or true neoplasms. 

Hydrops of the Graafian follicle is a cystice distention of these struc- 
tures which causes destruction of the ovum, but does not rupture. 
Such a eyst is often single and has smooth walls, or adjoining eysts 
may fuse. At times they may be due to unusual thickness of the 
theca which prevents rupture and colleets quantities of serous fluid, 
Pressure on the rest of the ovary leads to atrophy, and the eyst 
grows no larger. Its size very seldom exceeds that of a walnut, 
Cysts of this kind often are found in chronie oophoritis and may form 
transitions to the so-called small eystic degeneration. 

Other eysts are due to active growth and exudation on the part of 
the epithelium, and the size of this variety is not limited. On the 
inner surface there is a layer of low epithelia which have been 
derived from the original eylindrieal cells, but these may degenerate 
and be lost. Cysts of the corpus luteum are retention forms, lined 
with lutein cells, which may be stripped up as a membrane, and con- 
tain transudate from the vessels of the theca. 

Degeneration with small eysts yields an organ which is filled with 
small eavities holding fluid, about the size of follieles. It may occur 
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in the newborn, at puberty, and other times, and is probably due to 
premature ripening of an enormous number of follieles, or follieular 
hypertrophy, or in other cases to chronie inflammation and eystie 
distention of the follicles. The latter may contain ova. 

Large eysts of the ovary are most frequently eystadenomata. These 
tumors are due to proliferation of the epithelia.and eystie dilatation 
of the new glandular acini by secretion from the epithelia, and serous 
or seromucous transudation, or colloid material. "They may be due 
to inversion of the germinal epithelium or to proliferation in the 
follieles. In the former case the inverted process closes and dilates 
by its own secretion. Daughter cysts form on the walls, which at 
first are attached but gradually become more independent, In these 
other parietal eysts form, and thus a multilocular tumor results. 
Where inversions occur to prepare for new cysts the inner surface 
presents depressions. In hydrops of the follieles there are no 
secondary cysts formed in the wall, but, if two or more fuse, remnants 
of the septa may remain on the inner surface, 

» Cystadenoma (myxoid eystoma) of the ovary is usually round, with a 
glistening smooth surface, often transparent and opalescent. Commonly 
there is one eyst which is very large and a number of smaller ones, 
and thus the surface presents many prominences of varying size. 

Such tumors have been observed which exceeded in weight that 
of the subject afflieted. They grow freely into the peritoneum or 
between those folds of the peritoneum which form the ligaments of the 
pelvis, and are then called interligamentous. The ovary atrophies 
and may not be discovered. If the tumor has a pedicle this is 
formed by the ovarian ligament, the suspensory ligament of the ovary, 
the broad ligament, and the tube, and they are all more or less 
stretched and distorted. When the pelvis can no longer contain the 
tumor it rises above the brim and then may suffer torsion of the 
pediele, compression of its veins and arteries, and various degrees of 
neerosis. Even then its nutrition may be provided by vessels in 
adhesions between the tumor and other parts. 

Fatty degeneration is common in these tumors, and caleification 
may form large bony plates and masses. At times such a tumor may 
suppurate, as after puneture. The interligamentous forms are espe- 
cially apt to cause displacement and atrophy of the other pelvie 
organs. 

The adhesions mentioned between the tumor and the abdominal 
wall and organs are partly due to frietion and removal of endothelial 
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cells, and partly to inflammation from torsion of the pediele and 
superficial hemorrhages, and they may be so large and firm that 
separation is almost impossible. When the intestine is adherent and 
the pediele becomes twisted, symptoms of intestinal strangulation 
may oceur, Spontaneous and traumatic causes may lead to opening 
of some eystie cavities. 

Ascites may complicate the case from continual irritation of the 
peritoneum or exit of the contents of the ceyst, perhaps also from 
irritating products which enter the cavity from the eyst. 

While these eysts are not in themselves malignant they are injuri- 
ous mechanically, especially from their size. At times they become 
carecinomatous. At other times portions of the tumor become 
separated and aflix themselves to different sites in the peritoneum, 
and by their activity of growth take on an added development. The 
entire serous surface may be sown with them in this metastasis by 
implantation, and other organs may be invaded by the vessels and 
Iymphaties. _ 

Two varieties of these cysts are found: (1) The glandular, and 
(2) the papillary. 

The glandular form is usually multilocular, with smooth internal 


surface except where there are shallow depressions, and, while 


remnants of septa may be found, there are no papillary outgrowths. 
The inner surface is covered by a single layer of rather light and 
high epithelia, among which are many beaker cells; these may 
entirely undergo mucoid degeneration. The contents of the eyst are 
slimy, viscous, or thick and colloid, or rarely serous, and always con- 
tain pseudomuein. The tumor shows neither destructive nor metas- 
tatie growth. The pseudomuein is mucoid, does not precipitate with 
acetie acid nor on boiling, but on boiling with acid gives a redueing 
substance. Paralbumin is a mixture of albumin and pseudomuein. 

The papillary form develops like the other, but on its inner surface 
the proliferating epithelium lifts itself into papillary projections, into 
which the stroma grows asa core, and these papilla may fill the entire 
cavity and even perforate the wall. Transitional forms between the 
two varieties occur. The papillary are usually smaller than the 
other tumors, and may be bilateral. Their contained fluid is thin 
and serous, and has no pseudomuein, or but a trace of it. Psammoma 
bodies and deposits of lime salts are common. The epithelia may be 
partly eiliated, which has been aseribed to an origin from the paro- 
varium, but these cells are derived from the germinal layer, which 
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also presents eilia at times. In about 13 per cent. these tumors are 
malignant by implantation and metastasis. Careinomatous and 
sarcomatous transformations may oceur. Their prognosis is bad 
because of their interligamentous position and the diffieulty of extir- 
pation (p. 154). 

Superficial papillomata of the ovary are due to proliferation of the 
germinal epithelium and the fibrous tissue beneath it, and from cauli- 
flower masses of some size, with enclosed cysts. They may cause 
ascites and implantation. 

Parovarial Cysts. The parovarium is a small comb-shaped body in 
the broad ligament, made up of canals with ciliated epithelium. 
Cysts of small size may develop in these, and are usually smooth and 
partly filled with clear fluid. They may rupture without severe 
results, and are generally benign. 

Pseudomyxoma of the peritoneum is the name given to peculiar 
gelatinous masses which lie upon the serous membrane of the wall or 
abdominal organs. They are probably due to escape of colloid 
material from cysts, and as this is diffieult of absorption the serous 
meınbrane eneloses it in false membranes ; ‘or they may be portions 
of a colloid eystadenoma which have separated from the main tumor. 

Dermoid tumors and teratomata of the ovary may be eystic, and 
are congenital, but may develop only after puberty. They are com- 


'monly unilateral, and the ovary is a favorite site for their location. 


They undergo torsion of their pedieles and other changes as the larger 
cystic forms, and may become sareomatous or carcinomatous. 

Solid tumors of the ovary are less frequent than the eystie. They 
increase the size of the organ as a whole, or are pedicled. Small 
fibromata are common, and like fibrromyoma may be pedicled or 
diffuse. Spindle-eelled sarcoma and mixed forms oceur. Angioma, 
chondroma, myxoma, and adenoma are unusual. Endothelioma and 
earcinoma may be found, the latter starting in the germinal 
epithelium or the follicles, as adenocareinoma. ÜCysts which may be 
papillary may oecur in these tumors. Öften a careinoma develops 
from a eystadenoma. Medullary and seirrhous types occur, and 
metastatic invasion infrequently. 


Diseases of the Fallopian Tubes. 


Congestive hyperemia occurs with menstruation and inflammation. 
Hemorrhage may be due to infeetious disease, stasis, or poisons, 
With tubal pregnaney the hemorrhage may be copious and pass into 
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the uterus or the abdomen, If the outer end of the tube is closed 
the blood distends the part; this is called hematosalpinx. 

Inflammation may pass to the tube from the uterus, or less often 
from the ligaments and through the blood, and the salpingitis is 
usually bilateral. It may be catarrhal, purulent, diphtheritie, 
necrotic, or caseous. Salpingitis, if chronic, commonly involves the 
wall as well as the mucosa, and also the adjoining tissues as a peri- 
salpingitis, especially when the fimbriated end is elosed and the tube 
much dilated. Chronie catarrhal and purulent salpingitis cause 
marked thickening of the mucous folds and adhesions between their 
edges, and in the spaces so formed eystie collections may develop. 
In the severest cases the mucosa may become necrotie, and also the 
muscular tissue in part, and the deep scars which result may obliterate 
either the ostium or the whole lumen of the tube. The most impor- 
tant cause of salpingitis is gonorrhea. 

| 5 
Closure of the Ostia.. Hydrosalpinx. Hematosalpinx. 
Pyosalpinx. 

Closure of the fimbriäted end of a tube may be due to inflamma- 
tions within or about it, and adhesion of the fimbriz to some other 
organ, or to pressure from without. Although the uterine opening 
may be permeable, fluids and pathologieal exudates colleet in the 
tube. 

Hydrosalpinx, or hydrops tubz, is an aceumulation of serous fluid 
in the tube, and may oceur in the part without other lesion than 
elosure of the outer ostium or with catarrhal salpingitis. The fluid 
may be thin and without ineluded cells, or turbid, or reddish from 
diapedesis of red cells. The ampulla is especially distended, while 
the median portion may be of normal size and stretehed or tortuous. 
The wall presents folds and septa. In size the eolleetion may vary 
from that of a fist to as large as the head. The mucosa atrophies 
and becomes smooth and anemie. Perforation may occur, and ocea- 
sional escape of the fluid is common (hydrops tube profluens). 

With purulent eatarrh the collection receives the name pyosalpinz, 
and in this case perforation is liable to ocecur, with subsequent peri- 
tonitis, unless the part is shut off by adhesions. The pus may also 
thicken and caleify. 

Hematosalpinx may be of large size with repeated hemorrhages in 
the tube. Usually the blood does not eoagulate, but slowly thiekens 
to a dirty brown, dry mass. The wall is at first thickened, but after 
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a time beeomes thin, and may burst with a new hemorrhage, or when 
a coexisting hematometra suddenly empties, or after traumatism, 
The loss of blood into the abdominal cavity may be so large as to be 
fatal, or, in slighter degrees, it makes a retro-uterine or an ante- 
uterine hematocele. 

Atresia of the uterine ostium may be congenital and one cause of 
sterility, or, if unilateral, may permit extra-uterine pregnaney. Later 
in life inflammatory and other causes may close this opening and lead 
to retention of fluid in the tube. 

Infectious Granulomata. The tubes are the commonest seat of 
tuberculosis in the female genital organs, and usually are first and 
most severely involved. The diseased tube is dilated and distended, 
and its walls are thickened, and on opening it the lumen is found 
filled with caseous pus or dryer masses. Diffuse infiltration of the 
mueosa, caseous nodules, and ulcers are found. Chronie adhesive 
inflammation in the adjacent structures leads to fixation of the ovary 
to the uterus, reetum, appendix vermiformis, and other parts. Pyo- 
salpinx is commonly associated with the lesion, and may lead to 
perforation. 

The disease may oceur at any time of life, and has been observed 
in childhood. The supposition that infeetion may oceur during coitus, 
from genital tubereulosis in the male, is thus seen to be improbable. 


'The lesion may be due to extension of peritoneal tuberculosis. 


Tumors. Primary neoplasms are not common in the tubes. 


 Fibroma, myoma, and lipoma have been observed, and a papillary 


growth in the mucosa may be the starting point for careinoma. 
Secondary invasion from neighboring organs is common, and may 
destroy the tubes. 

The eysts of the Müllerian duet known as hydatids of Morgagni 
are common, usually about the size of a pea, and found in the fimbrie. 
Other small eysts oecasionally form on the outer surface of the tube, 
Tubo-ovarian eysts are due to inflammatory adhesion of the fimbrie 
to the ovary, with salpingitis, inversion of the fimbrise and formation 
of a eyst lined by them. Free ova may enter the eyst. 


Diseases of the Uterus. Puerperal Lesions of the Parametrium 
and Perimetrium. 


The normal uterine mucosa lies direetly upon the museular tissue, 
without any submucosa, and has a different formation in the cervix 
and the fundus. The mucosa of the body of the uterus is made of 


528 SPECIAL PATHOLOGY. 


loose meshes of connective tissue, containing many round cells and 
covered by eiliated epithelium and pierced by glands whose cells are 
ciliated. The glands are tubular and forked and about 1 mm. in 
diameter. The mucosa of the cervix has a denser connective tissue 
and acinous glands which furnish transparent mucus. "The outer side 
of the portio vaginalis is covered by squamous epithelium. 

The fetal uterus at term is round, and measures about 2.5 em. in 
length ; there is but little distinetion between cervix and body, and 
the latter is but half as long as the former ; the plice palmatz® reach 
to the fundus. 

Approaching puberty the body of the uterus increases in length 
and its cavity becomes triangular ; the pliee are found only in the 
cervix. This is termed the uterus infantilis. 





The uterine mucosa. Z.a. Zone of tubular glands. Z.b. Zone of tortuous glands at 
the base of the mucosa. (After AMANN.) 


With menstruation the cervix is half the length of the body ; the 
cervical canal is marked off from the uterine cavity by the os inter- 
num; the os externum is a smooth transverse fissure ; the organ 
measures 6 to 9 cm. long, 4 to 5 cm. between the tubes, and 1 to 1.5 
em. in thiekness of walls. 

The menstruating uterus is large, succulent, with swollen mueosa, 
extravasations of blood in the cavity, and free secretion of mucus 
from the cervix. The increase of the gravid organ depends upon 
enlargement of the single fibres, about five times in breadth and 
seven to eleven times in length, with multiplication of these fibres 


and formation of new vessels. 
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After parturition the uterus becomes smaller by contraction, and 
then by fatty degeneration of the muscle fibres. The os remains 
open until the tenth or eleventh day, and may present lacerations. 
On section the uterus presents wide vessels in its walls, fragments of 
deeidua on its internal wall, and thrombosed vessels at the site of the 
placenta. Involution lasts six to eight weeks, and during this time 
the organ is soft and relaxed. The lochia are bloodless after the 
tenth day. 

The uterus does not return to virginal dimensions, but remains 
permanently larger and rounder ; the cervix is smaller in proportion to 
the body, and the external os is round and irregularly indented by 
scars. T'he vessels in the wall are thieker and more prominent on 
section, All these changes are marked according to the number of 
pregnancies experienced. "The uterine dimensions are: EN I to 
10 em.; breadth, 5.5 to 6.5 em.; thiekness, 2 em. 

After the menopause senile alnbphy diminishes the cervix espe- 
cially, but also the body of the uterus ; the cavity is narrow, the walls 
are dense but relaxed, the vessels thiekened, and the mucosa thin and 
smooth. 

Atrophy and involution may be presenile and due to loss of the 
sexual glands or their function, as after double oophoreetomy, with 
diabetes, Addison’s disease, Basedow’s disease, and hyperinvolution 
after parturition, especially with too long-continued lactation. 

Cireulatory Disorders. Hyperemia with hemorrhages is normal 
during menstruation. In subjeets dying at this period the uterine 
mucosa is infiltrated with serum and blood, and as much as 7 milli- 
metres thick, and the cavity contains mucus and blood ; the hemor- 
rhages are scattered through the mucosa and cause it to projeet over 
them and rupture, but there is no marked general loss of epithelium. 

After the blood has escaped the mucosa reapplies itself to the wall. 
A few days afterward there are regenerative changes in the epithelium, 
and some of its cells are lost. Blood remaining in it is absorbed or 
converted to pigment. The cervix shares in the process by increased 
exeretion of mueus. Other physiologieal hemorrhages oceur with 
abortion and parturition. 

Menorrhagia is the name given to excessive escape of blood during 
the menses, and is due to anemia, chlorosis, metritis, and endometritis, 
and uterine tumors. At other times than menstruation the uterus 
may be congested, and blood may be lost, from certain poisons (phos- 
phorus), infeetious diseases, hemorrhagie diathesis, inflammation, 

34 
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ulceration, and tumors of the organ, and in these conditions the 
hemorrhage is called metrorrhagia. 

Stasis in the uterus is common with general or local causes, espe- 
cially with displacements of the organ, flexion, and prolapse. The 
body, or the cervix, or both may be thus congested. "The organ is 
somewhat enlarged, livid, dense, and its mucosa is dark and marked 
by varices. Hemorrhages into the mucous membrane and the cavity 
are frequent, and varicose enlargements in and about the portio 
vaginalis are observed. Other hemorrhages are due to arrosion of 
vessels by tumors and traumatism, or to operations. 

Apoplexy of the uterus occurs in the aged and atrophie organ, as 
necrosis of the mucous membrane and hemorrhages into it as well 
as into the muscular tissue. Arterio-selerosis and infarction are the 
usual causes. 

Edema of the uterine wall and lining accompanies stasis and inflam- 
mation, and renders the organ soft and doughy. 

Inflammation. Affeeting the uterine wall, an inflammation is 
called metritis, and involving mucous membrane, endometritis ; they 
commonly oceur together or extend from one to the other. Inflam- 
mations of the cervix differ from those of the corpus, and the non- 
puerperal from the puerperal. 

(a) Non-puerperal Inflammation of the Uterus. Acute endometritis 
corporis begins with swelling and edema of the mucous membrane, 
which may be stripped from its attachment and is infiltrated with 
hemorrhages. Inereased and perhaps bloody exeretion follows. 
Mieroscopically the membrane is infiltrated with small cells and 
blood, the superfieial and glandular epithelia are cloudy, swollen, 
and desquamating, and in the glands and cavity there are masses of 
thickened mucus, leucocytes, and red cells. In some cases one of 
these elements predominates, and hence the findings vary. 

Acute endometritis frequently follows menstruation. The distine- 
tion between physiological and inflammatory congestion is not always 
easily made. The lesion is often due to gonorrhea, and is then 
usually a profuse catarrh of purulent type. Similar conditions oceur 
with various infeetious diseases. 

Metritis is a frequent complieation of gonorrheal endometritis, and 
oceurs as diffuse, or localized, edematous and cellular infiltration of 
the museular tissue, which may involve its entire thickness and lead 
to formation of abscesses. The lesion may be due to the gonococeus 


or to mixed infeetion. 
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\ Chronie endometritis follows acute inflammations or develops de 
 novo. Gonorrhea is the most common cause, but stasis and sub- 
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Endometritis corporis with bypertrophied glands. x 40. (After ANANN.) 
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mucous tumors are capable of produeing it. The mucosa is usually 
spotted with pigment from small hemorrhages, but the most marked 
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Cystie degeneration of the uterine glands. Transverse section, (After AMANN.) 
change is proliferation of both stroma and glands. Aceording to the 


proportion of these lesions, glandular, interstitial, and mixed forms of 
the disease oceur. 
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In the glandular type enlargement of the glands (hypertrophie 
form), or multiplication of them (hyperplastie form), may occur, and in 
the latter they are spirally twisted and increased by lateral branches,and 
often eystic. Both glandular and interstitial forms produce a thicken- 
ing of the mucous membrane, either diffusely or in areas, and with 
the latter, nodular, polypoid, and fungous projections develop. In 
extreme cases the thickened mucosa entirely fills the uterine cavity. 

As in other catarrhal inflammations, the last stage of the process 
may be atrophy of the uterine mucosa. It then presents, instead of 
the usual round cells, spindle cells in a fibrous stroma and loss of the 


FıG. 339, 





Hyperplasia of the uterine mucous membrane. The epithelium of the glands and of the surface 
strongly folded, the glands dilated in places. Magnifying glass. (After AMAnNn.) 


glands and superficial epithelium. Hence the membrane is thin and 
smooth, and previous hemorrhages may have left spots of pigment. 

Less frequently there is a large-celled transformation of the mucous 
stroma, or a change known as psoriasis uteri, which consists in partial 
or complete conversion of the epithelia into squamous or horny cells. 

Enndometritis exfoliativa, or dysmenorrhea membranacea, is a special 
form of uterine inflammation in which there are desquamation of the 
membrane and its extrusion in flakes, or even complete, asa triangular 
sac in which the tubal ostia may be seen. The lesion is an interstitial 
endometritis with small-celled infiltration of the mucous membrane, 
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and in the cast there are glandular tubes irregularly dilated. The 
‚cells of the stroma may be so large that they resemble those of the 


Fig. 340. 





Atrophie endometritis. Indurating inerease of conneetive tissue, loss of glands and 
epithelium. (After DÖDERLEIN, in Veit’s Handbuch.) 





Cast from a case of membranous dysmenorrhea. Composed of investing epithelium and glands, 
the stratum proprium containing large cells which enclose leucoeytes.: (After AMANN.) 


deeidua, but are not so numerous as with pregnaney. Masses of 
fibrin may be passed during menstruation. 
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Cervical endometritis may accompany inflammation of the body or 
be the first and only lesion. Gonorrheal and puerperal cases often 
begin in the cervix. Acute and chronie types are seen which resemble 
those of the corpus, but the seeretion is more copious and either 
mucous or mucopurulent. In the chronie form thickened secretion 
is a frequent symptom, together with redness and swelling of the 
mucosa, especially marked in the plice. Glandular proliferation 
causes eystie formations with a single layer of epithelium on the inner 
surface. The hyperplastic glands may penetrate farther than normally 





The cervical mucosa. C. Dr. Acinous glands. (After AMANN.) 


into the muscular tissue. Laceration of the cervix and eversion of 
the lips (ectropion) permit a view of the thickened eystie membrane 
and its increased secretion. Papillary and follieular erosions, ovules 
of Naboth, and polypoid outgrowths accompany this lesion. 

Erosions occur with the loss of the investing epithelium of the 
cervix, either of the squamous covering of the outer side of the 
portio, and its replacement by eylindrical cells, which constitutes the 
erosion of the gynecologist, or in follieular form on the inner side. 
The former lesion is due to the growth of eylindrical epithelium 
beyond the normal boundary of the external os, or to loss of the 
squamous covering of the part and exposure of the lower eylindrical 
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cells. As such areas have a dark-red color, in eontrast to the pale 
_  portio, they have been called erosions. The papillary type is caused 
by deep proliferation of glands and papillary outgrowths between the 


& szolkunlen and erosion of the cervix. C. Dr. Cervical gland. Er. B. Depressions from the sur- 
face clothed with cylindrical epithelium. Er. Dr. Large gland. Pl, Flat epithelia, (After 
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_ Cervical endometritis; erosion healing. Flat-celled epithelium replaeing eylindrical. b. Cylin- 
drical cells. a, Erosion. e. Glands. c, ec’. Proliferating glands. o. Cystie glands, x 40. (After 
AMANN.) 


glands, so that the surface has a fissured appearance. With eystie 
changes in the glands the follieular type oceurs. The ovules of 


Naboth are such retention eysts of the glands and may be as large as 
peas, with serous or colloid contents. 
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The cervical mucosa has a special tendeney to form polyps. The 
mucous forms are pedieled and are made of eircumseribed proliferation 
of glands, and contain all the elements of the mucosa. The glandular 
are groups of a few dilated projecting follieles. 

(b) Puerperal Inflammations of the Uterus. Ztiology. Wounds of 
the vagina and cervical lacerations, rupture of the perineal body, 
and traumatism of the uterine cavity, together with the placental site, 
present an immense surface through which infeetion is possible after 
parturition. The streptococeus pyogenes is frequently found, and 
general septie infection as well as local lesions may be due to this 
organism. Putrefaction of material retained in the uterus is followed 
by absorption of ptomains and toxins. The pyogenie organisms may 
be introduced by the fingers in examination, by instruments, or from 
the cocei which usually are to be found in the vaginal seeretion and 
lochia (not in the lochia from the uterus). Areas which have suf- 
fered great pressure and become necrotie may also permit infection, 
placental fragments which putrefy are another source, and organisms 
may be carried up from the vagina. Previous gonorrheal inflamma- 
tion of the uterus and tubes, which may have become latent, may 
break out again with added infecetion. 

The wounds which beeome infected develop into ulcers with 
necrotie grayish-yellow exudate on the surface. They spread rapidly 
in depth and laterally. The lesion remains local or becomes general. 

1. Primary puerperal endometritis may be purulent or also necrotic. 
The inner surface is covered with pus and fibrin and shreds of dead 
tissue, and the placental site and lacerations of the cervix are espe- 
cially the seat of the lesion. The entire mucosa may die, bleeding is 
common, and severe cases become gangrenous. 

2. Injuries of the cervix and vaginal dome permit the infeetion of 
the eonnective tissue about the cervix and in the broad ligaments. 
This is called parametritis. The serocellular exudate may be absorbed 
or eonverted into a purulent fluid, and putrefactive organisms may 
lead to gangrene of the parts. Thrombophlebitis of the uterine 
plexus often ceoexists. In mild cases there are firm, fibrous, and 
nodular lesions remaining after the acute inflammation subsides Such 
indurative parametritis may be present from the first. 

3. The muscular tissue of the uterus is almost always involved in 
these inflammations, and on seetion the Iymphaties may be found 
distended with pus, and perhaps dilated to eysts. Such metro- 
Iymphangitis is especially marked about the insertions of the tubes, 
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where the Iymphatie vessels are grouped. Diffuse phlegmonous in- 
flammation of the muscle gives it a uniformly swollen yellowish 
appearance, or eircumseribed abscesses are found, which differ from 
the lymphatie form in having irregular walls. Gangrenous softening 
and perforation may occur. 

4. Pelvie peritonitis and perimetritis may be due to the extension 
from the tubes, the ovaries, or the cavity of the uterus. Its nature 
resembles that of the primary lesion, and its course is that of any 
localized peritonitis. It may also become general and fatal. 

5. The vessels of the internal uterine surface are closed after par- 
turition by eontraction of the tissues and by thrombi, which form in 
them and become organized. Infeetion of the thrombosed vessels is 
particularly liable to happen at the site of placental attachment. The 
consequent purulent softening and inflammation in the veins is called 
thrombophlebitis and periphlebitis. The thrombus extends to the 
hypogastrie and spermatic vessels, or even to the vena cava inferior, 
and the danger of general infeetion from the softening purulent 
thrombi is always very great and at times rapid. 

6. Salpingitis and oophoritis of puerperal origin have been cited. 

The inflammation in any of these cases may extend to the veins of the 
lower extremity, as phlebitis and periphlebitis of the great saphenous 
vein, with secondary phlegmonous inflammation, or the latter feature 
may develop first ( phlegmasia alba dolens). Puerperal erysipelas of 
the external genitals and adjacent parts is due to infeetion by the 
streptoeoeeus, which is identical with the organism of erysipelas. 

Puerperal fever may accompany any of these forms of puerperal 
infeetion, and at times the local lesion is relatively unimportant, as a 
small tear in the vagina, and hence may be overlooked. Pyemie 
conditions with pleuritis, pericarditis, and uleerative endocarditis, 
infaretions and abscesses in the organs, ete., are due to infected 
emboli from the genital lesion and also from the cardiae suppuration. 

A form of chronie metritis, sometimes called infaret of the uterus, 
follows puerperal, gonorrheal, and other inflammations. The organ 
is enlarged, and in the early stages is edematous and suceulent. In 
time it becomes firmer, with venous stasis and dilatation of the Iym- 
phaties. The wall of the uterus may measure as much as 2 to 3 centi- 
metres in thickness. In the end there is great increase of the stroma, 
and, according to some authors, a hyperplasia of the muscle also. 
This lesion, which resembles induration with stasis in other organs, 
may follow chronie inflammation or subinvolution, or oceur with 
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tumors and diseases of the adnexa, or as a hyperplasia, and lastly, 
with diseases of the heart. 

Deeidual endometritis, or deciduoma, is due to imperfeet involution 
of the uterine mucosa and proliferation of large cells in the retained 
fragments of decidua, which leads to insular thiekening of the mucous 
membrane. It is commonest after abortion. Necrosis and demarca- 
tion of the uterine mucous membrane may oeceur after abortions, and 
large decidual cells are a marked feature of such lesions. 

Infectious Granulomata. Miliary tubereles in the uterine mucosa 
are found with general infeetion. Chronie tubereulosis of the organ 
is often an interstitial lesion in which the thiekened mucous lining 
contains mieroscopie tubereles. Later stages are marked by ulcera- 
tion, and this may involve the muscular elements (phthisis uteri). 
The disease is more common in the body than the cervix, for it 
commonly starts by invasion from the tubes. 

Syphilis may occur as a primary lesion on the cervix. 

Changes in the Lumen of the Uterus. Abnormal Contents. 
Stenosis and atresia of the uterus may be congenital or acquired. In 
the latter case it is due to tumors or displacement with flexion. The 
effects of atresia are noticed usually only after puberty, by the 
accumulation of blood in the cavity (hematometra). 

After the menopause hydrometra is not uncommon. Pyometra is 
the name given to purulent colleetions in the uterus, and when its 
contents putrefy and gas forms, the name physometra is applicable. 
Closure of the vagina leads to similar results which include this 
canal, making hematocolpos, ete. 

Increase of the cavity of the uterus may be due to hypertrophy or 
to atrophie thinning of the walls. 

Malpositions of the Uterus. Normally the position varies with 
the fulness of the reetum and of the bladder, and the intra-abdominal 
pressure. Physiologieal anteversion occurs with an empty bladder. 
Pathological displacements are distinguished by fixation of the uterus 
in abnormal positions, With total displacements there may also be 
a bending of the organ, termed flexion. The cause of the condition 
is frequently extra-uterine. Tumors in the pelvis, exudates in the 
parametrium, and contraeting scars are common factors. Abnormal 
rigidity of the uterine walls, relaxation, and uterine tumors are other 
causes of displacement. 

Elevation of the uterus may be due to pelvie tumors, or attachments 
formed during pregnaney which do not permit return to normal rela- 
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tions. Uterine descent, prolapsus, is caused by loss of support in the 
pelvie floor and the uterine ligaments, together with excessive pressure 
from above, and is described as simple descent, partial and total pro- 
lapse. In the latter condition the uterus is wholly outside the pelvis. 
Prolapse without descent is the name given to great hypertrophy of the 
portio vaginalis, so that it presents at the vulva, without necessarily 
any descent of the uterus as a whole. 

Displacement forward is either anteversion, when the form of the 
uterus is unchanged, or anteflexion, with bending of the organ. It is 
caused by adhesions on the anterior surface, contraction of the round 
ligaments, and eicatrieial contraction of the posterior parametrium and 
recto-uterine ligaments which drag the cervix backward. Flexion 
brings the anterior surface of the fundus nearer to the cervix and the 
organ either cannot be straightened or resumes its bend ; it may be 
due to the subinvolution of the posterior wall of the uterus. 

Retroversion and retroflexion are the opposite conditions and arise 
from relaxation of the round ligaments, anterior parametritis, length- 
ening of the sacro-uterine ligaments, and displacement of the cervix 
forward. Abdominal pressure inereases the displacement, and con- 
tracting scars on the posterior uterine surfaces have the same result. 

Lateral version and flexion are usually associated with backward 
displacement and shortening, or adhesions of the ligamentum latum. 

Torsion of the uterus may be due to contracting adhesions, tumors 
of the uterus or ovary, and other displacements. 

Inversion of the organ consists of a sinking of the fundus into the 
cavity, and is possible with a very wide cavity and relaxed walls. 
These conditions occur almost exelusively in pregnaney. Traction 
on the placenta or an internal tumor may be the immediate cause of 
the displacement. If complete, the inverted uterus lies outside the 
pelvis, and prolapse usually occurs at the same time. 

Uterine Tumors. A sharp line cannot be drawn between inflam- 
matory hyperplasia and epithelial neoplasms of the uterine mneous 
membrane, on account of many transitions between them, Adenoma, 
with more or less typieal arrangement of its glands, differs from 
simple hyperplasia only in the larger proportion of the glands and 
their slighter proportion of stroma, and the oceurrence of more than 
one layer of epithelial cells. Adenoma may be broad, nodular, or 
polypoid.* Follieular hypertrophy of the portio vaginalis is accom- 
panied by such polypoid growths, and they oecur in the mucosa of 
the body. Transitions to adenocareinoma are common, 


540 SPECIAL PATHOLOGY. 


Malignant tumors of the uterus are among the commonest examples 
of their class. About 25 per cent. of all careinomas occur in the 
uterus. Tumors of the cervix may be squamous-celled epithelioma or 
carcinoma, beginning in the eylindrical epithelium, 

The squamous-celled variety starts on the outer surface of the 
portio vaginalis, and forms papillary, so-called cauliflower, tumors, 
attached to the lips of the external os, with little tendeney to invade 
the cervical mucosa, but rapid invasion of the vagina.. Ora more 
malignant form occurs by careinomatous development in the depth of 
the cervix, and gradual external perforation. Extension to the body 
of the uterus is not common with either variety. 

Careinoma of the cervix causes ulceration of the cervical mucous 
membrane and often extends to the corpus uteri. 

All forms of this neoplasm tend to break down rapidly and form 
ulcers, with necrosis and severe local destruction. They usually 
come late to autopsy, and the various forms may then be indistin- 
guishable. The bladder, parametrium, and ureters are frequently 
attacked early in the disease, and with the latter condition hydro- 
nephrosis and uremia may lead to death. Uleeration and fistulse 
between the pelvic organs very frequently develop. 

Carcinoma of the body of the uterus is histologieally a careinoma 
simplex, or an adenocareinoma, and the latter form often starts in 
hyperplastic areas of the mucosa. The tumor: is malignant and 
invades the museular tissue. 

Among the other tumors of the uterus myoma is very common. 
It may appear as submucous or subperitoneal polyps or be intra- 
parietal. The polypoid forms in time become pedieled, and if sub- 
mucous may reach into the vagina or even be cast off by destruction 
of the pediele. Several myomata may occur in the same uterus. 
In the cervix they are very uncommon. Transition to malignant . 
myosarcoma is rare. Complicating conditions are catarrhal metritis, 
displacement, ete. 

A rather infrequent tumor of the uterus is sarcoma, which is found 
in both the eervix and the corpus. It occurs in two forms, either as 
a tumor of the parenehyma, making nodules and diffuse growths in 
the wall, or sarcoma of the mucosa, appearing as diffuse or broad 
nodular tumors in the internal surface. Adenoma sometimes becomes 


sarcomatous by changes in its stroma. . 
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Diseases of the Placenta, the Fetal Envelopes, and the Umbilical 
Cord. Extra-uterine Pregnancy. 


The amnion is a delicate membrane of conneetive tissue, elothed 
with epithelium and filled with water (liquor amnü), which imme- 
diately surrounds the embryo. The chorion originally has many 
villi on its outer surface, but the major part of these are lost later. 
The deeidua vera arises from hyperplasia of the uterine mucous mem- 
brane; the decidua reflexa arises from the site of attachment of the 
fetus and surrounds it; these two become fused at the fifth month. 
The deeidua serotina forms at the place where the ovum comes to 
rest. From this and the ehorion the placenta develops, consisting of 
a fetal and a maternal portion. Here the chorionie villi develop very 
strongly. They consist of a delicate mueoid tissue containing vessels 
and covered by a double layer of epithelial cells, of which the inner, 
Langhan’s layer, are cubical and distinguished from each other, and 
the outer is but a layer of protoplasm with many nuclei. The outer. 
layer is called the syneytium and may present budding projections. 
The inner layer is certainly derived from the chorionie epithelium, 
but it is uncertain whether the outer comes from this or from the 
uterine epithelium. At about the fifth month giant cells with many 
nuclei are found in the placenta. The deeidua cells in the remaining 
portions are large, rich in protoplasm, and of spindle shape, and 
develop from the eonnective-tissue cells of the uterine mucous 
membrane. 

Deeidual Endometritis. Pregnaney during the course of hyper- 
plastic endometritis causes marked thickening of the deeidua vera 
and numerous nodular formations in it and projeetions from it, owing 
to the proliferation of the large deeidual cells. Similar changes in 
the deeidua reflexa and serotina may oceur. This condition is termed 
endometritis deeidue. Hemorrhage into the fetal envelopes and 
formation of a uterine mole may be the result, or the deeidua vera 
beeomes adherent to the decidua reflexa in places, and a collection of 
fluid between them may form. This is called hydrorrhea gravidarum, 
when the fluid escapes in quantity after rupture in the wall of the sae. 
Endometritis after abortion has been mentioned above (p. 356). 

Uterine Moles. Abortive ova, which have remained for a long time 
in the uterus, after the death of the fetus may be infiltrated with 
blood. As the blood lies between the envelopes in layers they become 
very thick, and the cavity of the amnion is deereased, but the blood 
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may be found in this also. The fetus may be already dissolved and. 
lost, or found in a macerated condition. After a long time these‘ 
bloody moles lose their color and become light brown or yellow, 
when they receive the name fleshy mole, or they may caleify. 
Placental Hemorrhage. At birth this oceurs in the serotina when 
the placenta separates from the uterus. Oceurring during pregnaney 
it may cause the death of the embryo and premature labor. Placenta 
previa, by which name is meant the location of the placenta over 
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Decidua in normal pregnancey. De. Cells of the stratum proprium transformed to large decidua 
cells. Dr. Glands with dilated cavities and flattened cells. (After AMANN.) 


the uterine os, is dangerous because of the liability of this hemor- 
rhage in the early stages of parturition. Placenta previa marginalis. 
forms when the edge of the structure reaches to the uterine os. 
When it is partly over the opening it is called placenta previa 
lateralis, and with this a process may enter the cervical canal and 
appear at the external os (p. previa cervicalis).. The adjective 
centralis is used when the attachment wholly covers the os. 
Hemorrhages into the tissue of the placenta may cause destruetion 
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and necrosis of parts of it. These foci then appear dark red, or 
lighter and yellowish, and may heal by fibrosis. 

Placental infaretion forms firm wedge-shaped yellowish areas of the 
size of a pea or a walnut, on the edge of the placenta or involving 
its entire thickness, and often multiple. Microscopically in the inter- 
villous spaces there is hyaline fibrin, and the villi may be neerotie. 
Old infarets may be organized and the scar depresses the surface. 
Puriform softening is not common. These lesions have been 
explained as due to degeneration from the pressure of proliferated 
deeidua cells, elosure of the vessels of the villi, thrombosis in the 
intervillous spaces, and disorders of the uterine circulation. The 
supposed relation between these lesions and syphilis has not been 
proved. 

Vesicular Mole, Hydatid Mole, Myxoma Chorii Multiplex. All these 
names apply to a transformation of the chorionie villi which converts 
them to eystiec vesicles filled with fluid. They consist of gelatinous 
connective tissue, rich in fluid, with many fine vessels and an 
epithelial covering. On puncture of a vesiele muconus fluid escapes. 
The whole formation has been likened to a bunch of grapes. It is 
made up of numerous small vesicles with slender pedicles, and one of 
these may be common to several 
vesicles in a series. Developing in ae 
an early period of pregnaney the 
entire fetus and its envelopes may 
be lost in the mass ; at a later time 
it causes death of the fetus and 
abortion. 

When the change involves only a 
limited portion of the chorion or 
placenta the fetus may develop 
normally. 

According to Virchow, there is a 
mucoid change in the chorionie 
willi. Marchand’s view is that the chorionie epithelium becomes 
hyperplastie and undergoes a later hydropie change, by which the 
inner layer of the villus becomes fluid, while the outer persists. 

Cases of this nature oceur in which the mole acts destructively, 
invading the uterus to the serosa. This is called destructive uterine 
mole. Probably malignant epithelial tumors may arise from these 
villi. 





Hydatid uterine mole. Natural size, 
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Inflammation and Infectious Granulomata of the Placenta. Produc- 
tive inflammation indurates the placenta and causes loss of the villi. 
Some cases begin as periarteritis fibrosa. The lesion causes early 
separation of the placenta, or, on the other hand, abnormal fixation. 

Syphilis may be responsible for many of these indurative lesions. 
Gumma of the placenta is rare. 


Fı@. 347. 





Syneytioma malignum, The uterine tissue infiltrated with deeidual cells. (After AMANN.) 


Typical tubereles oceur in the placenta at times when the mother 
suffers from general miliary tubereulosis, and the bacilli have been 
recovered from the fetal tissues. 

Placental Polyps and Tumors. Fibrinous placental polyp, also called 
hematoma uteri, develops when there is copious bleeding at the site 
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of the placenta and its fragments are enclosed by the clots. The 
latter beeome firmer, their attachment to the uterus is lengthened, 
and thus they assume a polypoid form. "They may be of the size of 
the fist, eause severe hemorrhages until they are cast off, or become 
ealeified. 

Deciduoma is an adenomatous neoplasm starting in remnants of 
the placenta and membranes Destructive placental polyps have the 
outer appearance of the variety mentioned above, but at their uterine 
attachment they grow into the museular tissue and destroy it. There 
is, in other words, a destructive proliferation of chorionie villi. 

Malignant deciduoma, or syncytioma malignum, or chorionic epithelioma, 
is the name of a tumor which starts in retained portions of placenta 
and behaves like an epithelial neoplasm in its local and metastatic 
effects. The tumor has been explained as a proliferation of deeidual 
cells, but it is now clear that the essential feature of the process is 
malignant proliferation of the chorionie epithelia. Hence the tumor 
contains two varieties of cells, large elements of irregular shape and 
size with transitions to giant cells, corresponding to cells of the syn- 
eytium, and smaller cells from Langhan’s layer. They are arranged 
irregularly, or nests of the smaller variety are surrounded by syneytial 
masses, or trabeculz of syneytial cells run perpendicularly to the base 
of the tumor. The neoplasm infiltrates the uterus, or is enclosed in 
the wall, or sessile upon it. It destroys the muscle fibres and breaks 
into the vessels and causes secondary tumors (lungs). In the gross 
it is a soft, red mass, with a spongy section. 


Diseases of the Amnion. 


The liquor amnii is formed by transudation from the maternal 
vessels with adınixture of fetal products from the kidneys and skin. 
It resembles thin blood serum (1 per cent. albumin), and contains 
small amounts of urea and grape sugar. Toward the end of pregnancy 
the percentage of urea in the fluid exceeds that in the maternal blood 
(0.029 to 0.059 per cent.), and urine may be mingled with it. 

Hydramnion refers to excess of liquor amnii, more than 1 to 14 
litres, and the amount may reach ten times the normal. The condi- 
tion develops with many maternal diseases, but the relation between 
them is not always clear. Inflammation of the deeidua, hypoplasia 
of the placenta, anemia, maternal syphilis, and dropsy may be asso- 
ciated with it. From the fetus, syphilis, imperfeet development, and 
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other conditions may be causative. Large colleetions may atrophy or 
destroy the fetus. 

With twins from a single ovum acute hydramnion may develop in 
the course of a few weeks about the better developed of the two. 

Too slight a quantity of fluid permits adhesions between the amnion 
and the fetus, and from this various deformities result (p. 186). 

Meconium is found in the liquid only with asphyxia of the child ; 
blood pigments and products of decomposition color it dark or make 
it turbid. 

Affections of the Umbilical Cord. Albnormal insertions of the cord 
include the marginal and the velamentous. In the latter the cord does 
not reach the margin of the placenta, but sinks into the envelopes and 
runs in them for a space without its layer of Wharton’s jelly. 
Knots form in the cord when the fetus passes through a loop of it. 
A coil about the fetus may be dangerous to its life, especially during 
parturition. Marked twisting of the cord may close its vessels, and 
it may be unusually long. With syphilis there may be arteritis and 
phlebitis of its vessels, and ocelusion of them has been found with 
macerated embryos. 


Abortion. Changes in the Fetus and Its Envelopes. 


Expulsion of the embryo during the first sixteen weeks is called 
abortion, during later periods it is called partus immaturus or partus 
prematurus. Uhe commonest cause of abortion is the death of the 
fetus, which may be due to lesions of the placenta, the fetal envelopes, 
or the mother. Among maternal diseases which produce abortion 
are poisons, diseases of the heart and kidneys, syphilis, and acute 
infeetious diseases. The fetus dies by direct infection or intoxication, 
or because of nutritive disturbances. Diminution of the uterine 
cavity, severe physical exertion and emotions may lead to the same 
result. Malformation and fetal diseases, especially syphilis, are the 
commonest causes of abortion in the growing individual. 

The entire ovum and its membranes may escape, or a tear in the 
latter permits its expulsion while the other structures are retained. 
After the death of the fetus the chorionie villi may continue to grow 
for a long time, and, though dead, the fetus need not be expelled at 
once. Dying in the early weeks, the frequent result is formation of 
a fleshy mole. It may be absorbed or make an imperfeet mass which 
is called an abortive malformation. When death occurs later in the 
intra-uterine period the fetus becomes macerated, the epidermis strips 
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off in flakes, the bones are separated from their attachments, the 
eranial bones are shifted over each other, all the organs are softened 
and blood-stained, and bloody serum colleets in the cavities of the 
fetal body (etus sanguwinolentus). Externally are the signs of 
syphilis, and in all the organs are numerous erystals of hematoidin., 
When the membranes are torn infeetion may cause putrefaction of 
the fetus. In other cases it is mummified or cealeified. The dry 
mummy is called fetus papyraceus. 

Extra-uterine Pregnancy. Three forms are recognized: (1) The 
abdominal, when the fetus develops at some point of the peritoneum, 
often in Douglas’ pouch ; (2) the tubal, and (3) the ovarian. In 
tubal pregnancy three possibilities oceur: the ovum may develop at 
the outer end (tubo-abdominal form), or in the median section of the 
tube (simple tubal form), or in the isthmus (interstitial form). In 
all cases the placenta forms from the allantois. In the tubal form 
the deeidua develops from the tubal mucosa. In the ovarian form the 
membrana granulosa serves the purpose. In the abdominal form 
there is a copious formation of false membranes. The fetus may die 
early and become caleified (lithopedion), or suppurate and cause peri- 
tonitis, or perforate into the small intestine or the reetum and be 
expelled. The commonest result is rupture of the membranes and 
hemorrhage into the peritoneum, forming a recto-uterine hematocele 
which becomes encapsuled. In the uterus imperfect decidua may form. 


Diseases of the Uterine Ligaments, Parametrium, and Pelvic 
Peritoneum. 


The parametrium is a collective name for the connective tissue 
about the eervix and vault of the vagina and in the ligaments, partly 
covered by peritoneum and partly enclosed in its folds. Its lesions 
are similar to those in the pelvie peritoneum, and are usually second- 
ary to those in the pelvie viscera. 

“ Cireulatory Disorders. The veins about the cervix and in the broad 
ligaments may become varicose, thrombosed, and the seat of phlebo- 
liths. Rupture of such varicose veins, of hematosalpinx, and tubal 
pregnaney, and hemorrhage from Graafian follieles, may lead to the 
aceumulation of large amounts of blood in the pelvis. Severe and 
profuse menstrual flow and traumatism, infeetions and intoxications, 
may lead to the same condition. The blood colleets at first in the 
reetovesical pouch, and if copious in the anterior cavity also. It may 
be large enough to cause death, or, with infeetion, it is followed by 
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peritonitis. Such masses may become organized and encapsuled. 
This formation is called hematoma or hematocele, and consists of 
strands of conneetive tissue and masses of clotted blood. The blood 
may thicken and be partly absorbed, and the remainder organizes. 

Inflammation of these parts, parametritis, may be due to extension 
from the uterus, gonorrhea, proctitis, fistula in ano, and reetal syphilis, 
and, as in the puerperal cases, may be of any variety, serous or puru- 
lent. Perforation or induration may be the consequence, and the 
perforation may involve the rectum, bladder, vagina, and other organs, 
or take place under the psoas muscle, and caries of the pelvie bones 
may oceur with it. 

Perimetritis and pelvie peritonitis are the names for inflammation 
of the serous lining of the pelvis and of the organs contained in it. 

Chronie perimetritis is primary or secondary, especially with peri- 
oophoritis and hematocele. Fibrous adhesions between the various 
surfaces and retraction may follow, with resulting displacements of the 
uterus, tubes, and ovaries. When the adhesions form hollow spaces 
serous fluid may accumulate in them, and this may become purulent. 

Cysts of the broad ligament may begin in the parovarium or rem- 
nants of the Wolffian body, or, with a partially patent processus 
vaginalis, hydrocele of this structure is possible. 

Of the tumors, lipoma, myoma, and sarcoma, and subserous ovarian 
eystoma may be mentioned. 

Tubereculosis oceurs with tubal lesions and general infection. 


Diseases of the Vagina and External Genitals. 


Acute and chronie catarrh of the vaginal mucous membrane results 
from gonorrheal and puerperal infeetion, irritation from cancerous 
discharges, diabetes, serofula, and other general diseases. The surface 
is red and swollen, the ecolumnx» and papillee are prominent, and there 
is excess of secretion, which may be turbid or purulent (Huor albus). 
If the inflammation is chronie the surface is pigmented and gray, or 
spotted and mottled with livid or red hues, and atrophy of the mucous 
membrane may oceur. 

Croupous and diphtheritie colpitis may accompany cholera, variola, 
and scarlet fever, from hematogenous infection. 

In advanced age adhesive uleerative colpitis may be observed with 
infiltration of small cells at certain points, loss of the epithelium, and 
consequent adhesions between the walls of the canal. Complete 
elosure of the vagina is possible in this lesion. 

















DISEASES OF THE GENITAL ORGANS. 549 


Miliary follieular eolpitis in the upper section of the canal may fol- 
low chronie inflammation of the vagina. Scattered over this surface 
there are numerous sharply limited spots, of the size of a pin’s head 
and gray or pigmented in color. The epithelium over them is lost, 
or there are small vesieles. Mieroscopically there is an infiltra- 
tion of small cells, more or less eireumscribed, which resemble the 
lymphoid collections in the intestinal follieles, and in them there 
may be a Iymph space with Iymphectasia in the vieinity. 

An unusual form of colpitis is the herpetic, with vesicles. 

Among other rare affeetions of the vagina are dysentery, erysipelas, 
tubereulous and syphilitic inflammation, and gummata. In the 
cadaver the initial lesion or its scar may be found. 





Chronie colpitis. (After VEIT.) 


In senile atrophy the vagina is narrowed and its walls become thin 
and relaxed. 

Inversion of the anterior or the posterior vaginal wall may occur, 
or a ring-like protrusion when both walls collapse. If the displaced 
wall protrude from the vagina it is called inversion with prolapse. 
The condition is due to looseness of the vaginal attachments, as after 
ehildbirth, or prolapse of the uterus. The anterior vaginal wall may 
draw down the bladder and contain part of it, the posterior wall dis- 
places the anterior rectal wall ; these conditions are known as vaginal 
eystocele and vaginal rectocele. Ring-shaped inversion is usually 
secondary to uterine prolapse and begins in the vaginal dome. 

Organs which usually lie much higher than the vagina may invert 
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the posterior wall, forming vaginal ovariocele, enterocele, or, if the 
inversion is due to exudate, hydrocolpocele and pyocolpocele. 

Injuries to the vagina may produce fistule and scars. The former 
may be due to foreign bodies, parturition, softening tumors, and gan- 
grenous inflammation, when the vagina is adherent to other organs 
normally or pathologically. Hence rectovaginal fistule, vesical and 
urethral fistulee, and communication with the small intestine may be 
found. 

Tumors. Myoma, fibromyoma, sarcoma, and carcinoma may start 
in the vagina, but the latter are almost always secondary to cervical 
tumors. 

Cysts are relatively common, and may be due to retention in the 
glands, dilatation of Iymphaties, and colleetion in portions of the 
persistent Wolffian duct. In pregnant women the vagina may be 
covered by a multitude of small eysts (colpohyperplasia eystica or 
colpitis emphysematosa). 

Among the parasites found in the vagina trichomonas, oxyuris, 
and oidium albicans may be mentioned. 

The Vulva. The inner surface of the vulva is covered by mucous 
membrane which gradually passes into the external skin. Lesions of 
mucous and cutaneous surfaces may be found here. Injuries, pointed 
and broad condylomata, chancres, and lupus are among the commonest. 
Hypertrophy of the labia majora (elephantiasis), eireumscribed 
fibromata, sarcoma, and lipoma are also found. Careinoma may 
attack the labia and the clitoris as epithelioma. Dermoid and ather- 
omatous eysts, and cystic and suppurative dilatation of the glands of 
Bartholin are other lesions of the part. 


Diseases of the Mammary Gland. 


Anomalies. Agenesia of one or both glands or the nipples may 
be observed. Hypoplasia is common with imperfeet sexual develop- 
ment, especially of the ovaries. Supernumerary breasts are sometimes 
found between the normal glands or on distant parts, and the condi- 
tion is called polymastia. 

Normally the breast undergoes marked development at puberty, 
and when completely formed consists of connective tissue and duets 
with but few acini. In pregnaney the breast enlarges and the acini 
multiply. 

Atrophy of the breast may be senile or due to inactivity. 





DISEASES OF THE GENITAL ORGANS. 551 


Hyperemia of the breast oecurs with menstruation, laetation, and 
inflammation. : The latter condition is called mastitis, and may appear 
in the newborn, at puberty, or during the puerperium. Puerperal 
infeetion usually oceurs from injury and fissure of the nipple, and 
may alter the eomposition of the milk. 

The inflammation may resolve, but most often it ends in the 
formation of abscesses with external perforation. If the abscess heals 
imperfeetly a so-called milk fistula may remain. In other cases there 
is a diffuse induration from fibrous hyperplasia, and if the ducts are 
oeeluded in this way, galactocele, or retention cysts filled with milk, 
may be the result. 

Tubereulosis of the breast is very uncommon. 

The initial lesion of syphilis may be found on the nipple. 

Hyperplasia and Tumors. True hyperplasia leads to uniform 
enlargement of both breasts, and progresses for a long time until 
a certain size is reached. The enlarged organs may weigh many 
kilogrammes. In structure they are normal, and during pregnancy 
go through the eustomary changes. 

Adenoma is characterized by proliferation of the glands, so that 
the numerous acini have the appearance of the breast during preg- 
nancy. The epithelium in the acini may have many layers. Adeno- 
mata are usually unilateral and eireumscribed. Many of them are 
encapsuled and may be shelled out of their envelopes. 

Pure fibroma is not common in the breast. Usually there is also 
a growth of glands, just as the adenomas may be rich in stroma. 
Hence adenofibroma and various transition forms occur, of firm 
eonsistence, and lobulate or nodular in outline. 

Myoma and adenomyoma may be diffuse and cause a general 
atrophy of the gland, or more localized. Similarly lipoma is either 
diffuse with atrophy of the glands, or cireumscribed. 

Sarcomata have the same forms as benign tumors. They consist 
of round or spindle cells and are at times eystic and infiltrating. They 
invade the surrounding tissues, but make metastases to the axillary 
nodes late or not at all. 

Many tumors of the breast become eystie, from dilatation of old 
or newly formed glands. Cystofibroma and eystadenoma are common. 
Papillary outgrowths which fill the glands and duets constitute the 
variety of adenoma called a. phyllodes or a. intracanalieulare pro- 
liferum. Sarcoma proliferum is a similar malignant tumor. The 
eysts usually contain elear and thin mucus. 
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Careinoma of the mamma is distinguished from adenoma by the 
growth of the epithelia into the connective-tissue spaces and a conse- 
quent destructive character. The new cells are arranged in eolumns 
(careinoma simplex) and tubular groups (adenocareinoma). Medul- 
lary and seirrhous carcinomata are common. Careinoma gelatinosum 
is sometimes found, and a cystie tumor of this type results from dila- 
tation of the proliferating glands. 

Careinoma tubulosum affeets the lacteal ducts, and eontains nests of 
cells which resemble ducts. Careinoma acinosum starts in the acini 
and resembles them microscopically. Epithelioma of the nipple 
oceurs. 

Cysticereus and echinococeus are the only animal parasites of 
importance in the breast. 


B. DISEASES OF THE MALE GENITALS. 


Malformation. 


In the male the genital gland becomes the testis, the Wolffian duct 
furnishes the vas deferens and the tail of the epididymis, the upper 
section of the primitive kidney (Wolffian body) forms the head of the 
epididymis and from its lower part the paradidymis develops, while the 
prostate sinus (uterus maseulinus) is formed from the Müllerian duct. 
The testis lies at first on the posterior abdominal wall, covered by the 
peritoneum. Complete descent of the testis transfers it to the bottom 
of the scrotum, and on its way it pushes before it a double serous 
sac, the processus vaginalis peritonei. The sac is closed off later by 
fibrous tissue. 

Anorchia is complete absence of the testes, and with it the infantile 
type persists. Microrchia implies imperfeet development of one or both 
organs, and monorchia the absence of one. Imperfeet descent of the 
testis is called eryptorehism, and is either unilateral or bilateral. The 
testis may remain in the abdomen or in the canal. Cryptorchism is 
commoner with the newborn than the adult, for the testis often 
descends later. When the normally descended testis does not develop, 
the condition is called hypoplasia. In the retained organ primary 
tumors (sarcoma) may develop, and with eryptorchism inguinal 
hernia is common. The empty half of the serotum atrophies. 

Aberration or dystopia of the testis is a false position of the organ, 
as in the perineum or at the erural ring. Traumatie luxation may 
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also occur. Inversion may be caused by torsion of the eord, and 
places the epididymis in front and the testis behind. 

When the vaginal process of the peritoneum does not close, inguinal 
or serotal hernia and also congenital hydrocele are possible. 

The vas deferens and seminal vesiele may be absent on one side, or 
the vas may be elosed or end blindly without connection with the 
testiele, or open into the urethra. 

The epididymis may share in anomalies of the testis or lack some 
of its parts, as the cauda. 

The penis may present aplasia, hypoplasia, or defect of the corpora 
_ eavernosa, or be doubled and fissured. Hypospadias is present when 
the urethra opens on the under surface of the penis, epispadias when 
it opens on the upper surface. Congenital penile fistula is due to 
fusion of the vasa deferentia to an independent canal, opening above 
the urethra. Bony plates in the prepuce, atresia with congenital 
phimosis, hyperplasia and elephantiasis of this structure and the 
serotum, are other malformations of the parts. 


Diseases of the Testis, Epididymis, Tunica Vaginalis, and 
Spermatic Cord. 


The testiele and epididymis are the glandular parts of the seminal 
apparatus, and their seminal canals empty first into the vas of the 
epididymis, and thus into the vas deferens. On section the testis 
presents bands of fibrous tissue which run from the inner side of the 
albuginea to the corpus Highmori, itself a mass of fibrous tissue, and 
between the septa lie the seminal canals and a little delieate connec- 
tive tissue. In these fibrous structures run the vessels. The canals 
are made up of various kinds of epithelial cells on a tunica propria, 
and in certain of these cells spermatogenesis takes place. 

The vas of the epididymis terminates blindly at one end as the 
vasa aberrantia. The vas deferens, with the pampiniform plexus of 
veins and the spermatie artery, runs to the seminal vesiele of the 
same side, and consists of fibrous tissue, smooth muscular fibres and 
a lining of eylindrical epithelium. 

The tunica vaginalis of the testis has two layers, the inner fused 
with the tunica albuginea, the outer separated from it by a serous 
interval, the cavum vaginale. 

Regressive Processes. HFatty changes and pigmentation may 
affeet the stroma and the canals of the testis, and the walls of the 
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canals are apt to be hyaline and swollen. In the gross the organ is 
small, yellowish, or even brownish, and varies in consistence with 
excess of fat or of fibrous tissue. 

Atrophy may be senile or presenile. The atrophy of old age 
resembles that which occurs with general cachexia, orchitis, the 
pressure of hydrocele, tumors, and herni®e. In other cases there is 
a neurotie lesion, as injury to the cerebellum, eoneussion of the brain, 
and paraplegia, or a eirculatory disorder, as atheroma. Reseetion of 
the vas may lead to similar atrophy. 

A commonly associated condition is azoospermia, in which the 
spermatozoa are diminished or lacking, or cannot be discharged owing. 
to ocelusion of some of the seminal channels. 

Disorders of Circulation. Varicocele is a dilatation of the veins 
of the pampiniform plexus, the separate veins becoming thick and 
tortuous, which commonly develops in young subjects. Hemorrhage 
may follow injuries and inflammation. 

Closure of the internal spermatie artery or the spermatie vein leads 
to atrophy of the testis, hemorrhagie infaretion, necrosis, or gangrene., 
Anemia of the testis may be due to pressure from fluid in the serous 
sheath ; venous congestion is due to compression of the spermatie 
veins, as by epididymitis with swelling of the part. In the epididy- 
mis similar lesions may occur. 

Inflammation. These lesions include orchitis, epididymitis, and 
periorchitis. 

Primary orchitis is usually traumatic. Secondary orchitis may 
follow extension of gonorrheal or other lesions from the urethra, 
bladder, or prostate, or hematogenie infection in cases of variola, 
ulcerative endocarditis, glanders, ete. 

Acute orchitis causes redness and swelling of the testis and a serous 
exudate into the serous cavity (acute hydrocele). Mieroseopically 
the tissue is infiltrated with fluid and round cells, and small hemor- 
rhages may be present. Purulent orchitis may become encapsuled, 
and its exudates may thieken and become atheromatous, or contain 
cholesterin and calcareous salts, or the tunica albuginea may be per- 
forated and the granulations appear as a fungus benignus. Forma- 
tion of scars or further progress to gangrene may follow. 

Chronic orchitis produces great thiekening of the fibrous septa, 
generally or in parts of the organ, often affeeting the eorpus of High- 
more, and accompanied with atrophy and degeneration. On section 
the atrophie organ presents the thick line of fibrous tissue, with a 
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few yellow masses of parenchyma between, all enclosed in a thicker 
albuginea. 

Epididymitis is usually caused by infecetion through the spermatie 
cord. Hyperemia, edema, and swelling, with desquamation of the 
epithelia and distention of the canals with pus and mucus, are the 
various features of the lesion. It is usually gonorrheal, and com- 
pletely resolves, but abscesses and chronic inflammation are other 
possibilities, and the latter causes ocelusion of the vas deferens. 
Cystie dilatation of the vas develops at times. The inflammation 
may pass from the epididymis to the testis and surrounding tissues. 

Hydrocele is usually the result of inflammation of the serous cover- 
ing of the testis. Im simple cases the fluid is serous or cloudy with 
fibrin. It exudes after injuries, gonorrheal infection and with other 
lesions of the parts, and may fill the cavity to distention ; as much 
as 3 litres has been observed. When blood is mixed with the exudate 
the lesion is known as hematocele, or this condition may develop 
apart from inflammation with the hemorrhagie diathesis and scurvy. 
When the fluid contains spermatozoa, from the free communication 
of a vas aberrans with the serous cavity, it is called spermatocele, 
whieh may arise also from eystie enlargement of the aberrant 
canals. 

Purulent periorchitis is usually traumatic or follows suppuration in 
the testis or scrotum. The pus collects in the serous cavity, and may 
thieken and heal, with obliteration of the space. 

Chronie periorchitis is often the sequel of acute inflammation, from 
injeetions of iodin, gonorrheal and other infections, or develops with 
ehronie orchitis. Serous exudate may be present, or fibrinous and 
organizing material ; the latter is called plastie periorchitis. The 
serous membrane becomes thickened, and the scars may be converted 
into cartilage or bony tissue, or adhere to each other. Floating 
bodies may also form, as in joints, from thickened fibrin. Hematocele 
oceurs from the bleeding granulations. 

Funiculitis, or inflammation of the vas deferens, may be traumatie 
or gonorrheal, and phlebitis of the adjacent veins and fibrous indura- 
tion of the cord itself are common results. Perispermatitis is the 
name sometimes given to inflammation of the tissue about the cord. 
Congenital hydrocele of the processus vaginalis occurs when the 
canal does not elose, and the exudate may be displaced into the 
abdomen. If the closure of the canal is partial, in the open spaces 
hydrocele of the cord may develop. Hematoma funieuli means a col- 
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lection of blood in such eavities. Hydrocele herniosa is an exudation 
of serum in the sac of an inguinal hernia. 

Infectious Granulomata. Tuberculosis of the testis and epididy- 
mis may be secondary to any other form of genital lesion, or due to 
hematogenic infection, and it is possible that the organ may be the 
first point of deposit for bacilli which eireulate in the blood ; and it 
is suggestive that the tubereular lesion sometimes follows traumatism 


of the organs. The urethra is the port of entry for primary affee- 
tions. 


The extension of tubereulosis to the testis affeets the epididymis 
first and then the testis, and here the eorpus of Highmore is involved. 
The epithelia of the canals proliferate, giant cells develop and necrotie 
changes follow. Caseation of the walls oceludes the lumina. Large 
masses of caseous appearance result from destruetion of the canals and 
surrounding stroma. Fibrous hyperplasia and encapsulation may 
shut off the focus, but newer ones form, and the process thus resembles 
caseous bronchitis and peribronchitis. Many small nodules or a few 
large ones are observed, and the organ is deeidedly enlarged. 

In the hematogenous lesions interstitial tubereles are found. 

The tunica presents tubereles or caseous masses, serous exudates, 
and adhesions. When the tubereulous granulations rupture the 
tunica vaginalis and the scrotum, fistule and fungus malignus testis 
result. The lesion oceurs fairly often and at any time of life, and 
may be bilateral but of different stages on the two sides. 

Tubereulosis of the vas deferens may be associated with ch 
lesions, and causes caseation in the walls and plugging of the lumen. 

Syphilis. This disease usually affeets the testicle first and the 
epididymis later. Indurating orchitis of the usual type may be the 
form of the lesion. Congenital cases are bilateral. The corpus of 
Highmore and the fibrous septa become infiltrated with mast cells, 
among others, and atrophy with induration follows. Small or large 
caseous gummata may be found in the fibrous tissue. They are sur- 
rounded at times by a fibrous capsule from which radiate fibrous 
bands. Rupture of the coverings of the testis with fungous granula- 
tions may also be observed. The organ in general is small and 
scarred and very dense. The coats are thickened, adherent or also 
caseous, and serous or adhesive periorchitis is apt to accompany the 
process; the disease develops late with constitutional syphilis. 
Gumma and fibrosis of the epididymis and cord are frequent. 

Leprous and leukemie nodules may be found in the testis. 
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Hypertrophy may be compensatory in the young for the loss of the 
accompanying organ. Regeneration of the glandular epithelium may 
ocCur. 

Tumors are usually mixed in character. Fibroma, chondroma, 
myxoma, and sometimes rhabdomyoma and osteoma are observed. 
Melanosareoma and round-celled forms, endothelioma and mixed 
tumors, and cystosarcoma from dilatation of seminal canals have 
also been found. These sarcomatous tumors are malignant and make 
metastases, Carcinoma is frequently medullary or combined with 
adenoma. Ühondrocareinoma may develop. 

Papillary and proliferating eystie tumors, like those of the breast, 
sometimes are found, and combinations, as cystochondroma, consisting 
of tumors with cavities lined with epithelium and containing sero- 
mucous material or masses like those in cholesteatoma. Dermoid 
cysts and teratomata are less frequent than in the ovary. Simple 
cysts of the testis or the epididymis may be due to retention or sper- 
matocele from vasa aberrantia. 

Injuries of these organs include punctured and bullet wounds, and 
erushing, and result in hemorrhage, inflammation, and formation of 
scars.. With division of the serotum the granulations may be termed 
fungus benignus testis, 


Diseases of the Prostate. 


This gland consists of a few glandules elothed with eylindrical 
epithelium embedded in musecular tissue. 

Prostatitis in most cases follows extension of a neighboring inflam- 
mation, especially from the urethra with gonorrhea, but it arises also 
with injury and from thrombophlebitis of the prostatic veins. Tem- 
porary hyperemia, edematous swelling which may eompress the urethra, 
or purulent infiltration, may result. The abscess, if small, may be 
eneapsuled, but it frequently spreads to the vieinity and perforates 
into the reetum or urethra. General infeetion may be due to puru- 
lent thrombi in the prostatie plexus of veins. 

Tuberculosis of any part of the genital system, but most often of the 
epididymis, is associated with miliary tubereles or large caseous foci 
in the prostate, and perforation into various hollow organs may com- 
plicate the lesion. 

Hypertrophy is very common in old age, from increase of the gland- 
ular tissue or from fibromyomatous hyperplasia of the stroma. The 
gland is then hard, and on section the bands of fibrous tissue may be 
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seen. Adenomatous growth of the glandular canals, with budding 
from the single tubes, makes the gland large and soft, of a uniform 
grayish yellow on section, and light pressure squeezes out a milky 
fluid due to fatty degeneration of the epithelium. Small cysts of the 
tubules may also be noted. Large eysts develop from rudiments of 
Müller’s ducts. The middle lobe of the gland is most often hyper- 
trophied, and as this compresses the urethra and the vesical neck it 
causes diffieulty in expulsion of the urine, and leads to hypertrophy 
of the bladder, retention of urine, and eystitis. 

Atrophy, fatty degeneration, hyaline and fatty changes in the mus- 
eular fibres, hyaline thickening of the walls of the glands, and pigmen- 
tation with brownish granules are the most common regressive lesions. 
They accompany inflammations or follow them, and often result from 
castration. Upon this fact is based the operative treatment of pros- 
tatic hypertrophy by castration. 

Corpora amylacea and other prostatic conerements are very common, 
and are probably explained as hyalin deposited in dead cells from 
the secretion of the gland. Sometimes they give theamyloid reaction, 
others contain lime salts and brown pigment. The larger speeimens 
are concentrically marked, and may project into the urethra. 

Tumors of the prostate include adenoma, lymphosarcoma, and adeno- 
sarcoma, and primary or secondary carcinoma, the latter from the 
rectum or by transformation of an adenoma. (Careinoma causes 
destructive ulceration of the distortel urethra and adjacent tissues, 
and early metastases to bones and elsewhere. 

In Cowper's glands, urethral and prostatic inflammations commonly 
cause similar lesions, and these may go on to the production of 
abscesses,. The gland may swell to the size of a bean. Fistul, 
ocelusion of the ducts, eysts, and complete destruction are the various 
terminations of these lesions. 


Diseases of the Seminal Vesicles and the Ejaculatory Ducts. 


Catarrhal and purulent inflammation may pass from the vas defer- 
ens to the vesicles, and dilatation, abscesses, perforation, or in chronie 
cases, great thiekening of the walls may follow. Conerements with 
enclosed spermatozoa sometimes form in the cavity. 

in tubereulosis of the genito-urinary organs the vesicles are fre- 
quently much involved, and their mucous lining is caseous and their 
cavities filled with caseous material at times. Isolated tubereles result 
probably from the access of single baeilli from the testes. The ejacu- 
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latory duets are usually involved in such lesions and may be oceluded. 
Retention eysts of the vesicles follow. 

Careinoma as a primary tumor has very rarely been observed in 
the seminal vesieles. 


Diseases of the Penis and the Scrotum. 


Injuries of the penis include erushing of the organ, so-called frac- 
ture, when the investing fibrous sheath is ruptured, penetrating 
wounds from the urethra with consequent infiltration of urine and 
necrosis of the tissues, and luxation to the inguinal region. Severe 
hemorrhage from the corpora cavernosa may accompany such trau- 
matism, and after healing the fibrous scars may distort the organ. 

Balanitis is an inflammation of the glans, and is usually associated 
with balanoposthitis, a similar inflammation of the prepuce. Gonor- 
rhea, chancre, and chancroid, decomposition of smegma, and mechan- 
ical injuries may be the causes of the inflammation. When the prepuce 
is swollen the condition is termed phimosis, and when the prepuce 
is also irredueibly retraeted, paraphimosis. The latter condition 
arises without inflammation when the opening of the prepuce is too 
small and it is foreibly drawn back, causing venous stasis and swell- 
ing of the glans. If not relieved, gangrene of the glans may result. 
In total phimosis the urine may be retained and dilate the part to 
the size of the fist. Small colleetions of pus are found with balanitis. 
The two layers of the cavity of the prepuce often become adherent in 
places. 

Inflammation of the corpora cavernosa follows injury, extension of 
inlammation, and hematogenie infeetion. It may be diffusely puru- 
lent, or single abscesses form which empty through the urethra and 
leave dense scars. 

Ühanceres are commonest about the glans, and, if seated at the 
frenum, either a tubereular or a syphilitie uleer may break through 
into the urethra. Syphilitie scars in the scrotum lessen the movability 
of the skin upon parts beneath. Fungous granulations have been 
ınentioned. Broad and acuminate condylomata have a less intimate 
connection with subeutaneous tissues than the careinomata. 

Papillary epithelioma is apt to begin in the glans or the prepuce, 
and often with phimosis. It may be confused with papillary condy- 
loma, Lipoma, steatoma, ceutaneous horns, and telangiectases are 
other lesions observed in these parts. Hlephantiasis of the prepuce 
oeeurs, In the serotum elephantiasis frequently develops in tropieal 
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countries and converts it into a thickened sac as large as the head, 
into which the penis is retracted, or the lesion may affeet the penis 
also. Epithelioma in the form of several ulcerating nodules occurs 
in chimney-sweepers and workers in paraflin. Atheroma, dermoid 
eysts, and teratoma of the serotum are rather frequent. 

Preputial stones result from collection and inspissation of the local 
secretion, with epithelial desquamation and precipitated urinary salts. 
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CHAPTER XV. 


DISEASES OF THE SKIN. 


THE skin consists of three layers, as follows: 

1. Epidermis, presenting from without inward, the stratum 
corneum or horny layer, with the stratum lueidum as its lower por- 
tion, then a layer of polygonal cells with granular protoplasm, the 
stratum granulosum, beneath this a layer with prickles, the stratum 
spinosum, and below this a layer of eylindrical palisade cells, the 
basal layer, or stratum eylindrieum. The last three together form 


the rete Malpighi. 


FıG. 349. 


Stratum corneum. 


Lower margin of 
stratum lueidum, 


Stratum granulosum, 


Stratum spinosum. 





Transverse section through the human epidermis ; the deeper layer of the Malpighian stratum 
is notshawn. X 720. (After BÖöHM-DAVIDOFF.) 


2. The eutis presents the cutis vasculosa, beneath the epidermis, 
which sends papillary bodies into the epidermis and between these 
presents epithelial processes. The cutis vasculosa consists of col- 
lagenous fibres in a meshwork and elastie fibres mingled with these, 
and is richly provided with vessels and nerves. The deeper eutis 
propria has few vessels and consists of bundles of conneewive tissue 
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arranged in large rhomboid spaces, whose greatest diameters lie 
parallel with the planes of eutaneous tension. These bundles are 
covered with a network of elastie fibres. 

3. The subeutis is made up of collagen bundles and elastie fibres, 
and contains large quantities of fat. 

The general surface is marked by large folds about the joints and 
fine subdivisions which are especially distinet about the hands. 

Functionally the epidermis and the cutis vasculosa are closely 
related, both in normal and in pathological conditions, and as the 
cutis propria presents fewer lesions it is considered as the eutaneous 
stroma, and the former structures are grouped as the parenchyma. 


Alterations in the Cutaneous Pigmentation. 


The normal pigment of the skin is melanin, free from iron, and lies 
in granules in the lowest layer of the epidermis, especially in the 
basal layer. It is probably derived from the specifie activity of the 
cells here and not directly from the blood. Since the cells normally 
proceed outward to the surface and become free from pigment we 
assume that it is converted into a colorless substanee. Some of the 
cells of the connective tissue contain pigment also. The normal 
pigment is increased in the following conditions: 

In pigmented n@vi the pigment lies in large so-called nevus cells, 
and outside of these in the connective tissue and the epithelia. 
Nevus pigmentosus may be of small or broad extent and flat, or 
warty (nzevi verrucose). Similar small colleetions are known as 
ephelides or freckles, which develop under the influence of sunlight 
on the uncovered skin and disappear during the winter. They are 
most marked in blondes about the sixth to eighth year, and are 
usually lost in old age. 


Lentigo is the name of nevus-like spots, of the size of a pin’s head 


or a lentil, which are not congenital but acquired in later life. 

Öther cases of pigmentation oceur with physiological and patho- 
logieal conditions, and especially with funetional activities of the 
genital system. Chloasma uterinum oceurs in pregnant women and 
those suffering from disease of the genitals, and has a physiological 
type in the common darkening of the areolze and the linea alba in preg- 
nancy. Chloasma cachecticorum accompanies exhausting diseases, as 
phthisis, and similar pigmentation is observed with congenital syphilis. 

Thermie and mechanical causes lead to other cases of pigmentation, 
and are known as chloasma calorieum, toxiecum (cantharides, arsenic), 
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or traumaticum, and in the course of various diseases of the skin 
similar pigmentation is very frequently observed. Part of this is 
due to hemorrhage and transformation of the blood pigments, but 
more frequently and persistently to speeific epithelial activity. 

General inerease of the physiologiecal pigment is a symptom of 
Addison’s disease. 

After hemorrhage into the skin both hemosiderin and hematoidin 
are found in granules and erystals. (For ieterus, see p. 75.) 

Argyria is an example of pigmentation from ingested matter and 
oceurs with long use of nitrate of silver. It consists of preeipitates 
of silver of grayish-brown color. Tattooing also colors the surface, 

Leueoderma is due to decrease of the cutaneous pigment, and in a 
congenital form, known as albinism, affeets the skin, eyes, hair, or 
only certain parts, as groups of hairs or small areas of skin. 

Vitiligo, or leucopathia aequisita, causes eircumseribed spots of 
decoloration, and the hair may lose its color in these areas, and as 
the condition spreads the entire surface may become lighter. Certain 
sections may become darker. 

Leucoderma syphilitica is commoner among women than men, and 
especially about the neck. It is probably due to resorption of pig- 
ment during the specific exanthem. A similar change accompanies 
psoriasis. 


Disorders of Circulation. 


Congestion of the skin is called erythema, in small spots it is termed 
roseola. During life slight pressure causes these congestions to disap- 
pear, but after death they are seldom to be recognized. 

Erythema may be reflex, due to heat, wounds, and poisons, and 
accompanies many exanthematous diseases. In these latter cases the 
effect is due to local action of the miero-organism and to reflex from the 
action of its toxins. Erythema leads into inflammation very often. 

Passive congestion is more easily observed on the cadaver, most 
elearly in the lips and extr&mities. The skin is livid and its vessels 
may be seen, and after a time the diffusion of the blood pigments 
produces spots of einnabar red upon a livid background. 

Atonie or asthenie hyperemia of the skin is due to insuflieient 
supply of arterial blood and inability of the capillaries, accustomed 
to a larger stream, to accommodate themselves to the smaller. It 
oceurs in the palm, the nails, lips, nose, and ears, which normally are 
full of blood, and hence they become cyanotic with lessening cardiae 
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activity, from failure of the blood to flow out of the capillaries. 
Similar hyperemia comes under observation with central nervous 
lesions, frost-bite, and bed-sores, in which anemia first results from 
pressure and then the vessels become atonic. 

General anemia is distinet in the cadaver after death from hemor- 
rhage or anemic diseases. Local anemia may be due to local pressure, 
or vasomotor contraction from cold. Probably ergot causes a similar 
vasoconstrietor effect from the central nervous organs. 

Edema of the subentaneous tissues is called anasarca or hyposarca, 
and causes the skin to swell. If of doughy consistence it retains the 
pressure of the finger for a time. The fluid loosens the bundles of 
fibrous tissue and may be pushed from place to place. This condi- 
tion is common with stasis from local or general causes, and is most 
often observed with dyscrasia in certain regions of the body. Edema 
of the papillary layer is always local and causes a bulging of the sur- 
face, which gradually subsides into the surrounding skin, and is called 
an edematous papule. The type is seen in urticaria. Both of these 
forms of cutaneous edema may oceur with local causes, as bites of 
insects, irritation by nettles, and by certain drugs and foods. Many 
persons are partieularly disposed to’such urticaria. Nervous influences 
produce the lesion at times. Urticaria is distinguished from inflam- ' 
mation by the rapid disappearance of the swelling, but it may also be 
the initial stage of an inflammation. Active edema may occur in the 
same places where the passive form is usually most marked, as in 
the eyelids and the serotum. Zdema fugazx is usually due to nervous 
influences. 

Chronie edema of the skin may result in hyperplasia of its elements, 
as elephantiasis, or in myxedematous changes. 

Hemorrhages oceur in the skin and from it in many varied condi- 
tions, and have names according to the form of the bleeding. 

‚Petechie are small spots, sharply outlined ; vibices are longer stripes ; 
ecchymoses are large and flat, with irregular boundaries; and larger 
colleetions with elearer outlines are suggillations. 

Cutaneous hemorrhage may be traumatie or accompany infectious 
diseases, scurvy, and pernieious anemia. In ulcerative endocarditis 
small hemorrhagie infaretions may oceur. Other non-traumatie 
hemorrhages are called purpura, and divided as purpura hemorrhagiea 
(morbus maeulosus of Werlhoff), rheumatica, and senilis. Some cases 
of purpura are due to infeetion, chemieal action, alterations of the 


blood, or nervous influences. 
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Inflammation. 


Cutaneous inflammations may affeet the parenchyma or the deeper 
layers. 

(a) Inflammation of the Parenchyma. The slightest grades of 
cutaneous inflammation are associated with active hyperemia and 
slight exudation, and are superfieial and temporary. Among such 
are many infeetious and toxie erythemas, as in scarlet fever, measles, 
etc., and these are seldom noticeable in the cadaver. The epidermis 
may desquamate after the lesion subsides. 

More severe forms with swelling of the skin may be diffuse or 
localized. In the latter case the inflammatory papule forms, a cone- 
shaped elevation of the skin from edema of the papilla and epidermis ; 
there may be larger nodules and wheals.. The exudation of serum 
converts the papule to a vesicle. Severe irritation may be followed 
by copious serous exudation, and a large section of the skin (epider- 
mis) may be raised from its bed. The fluid colleets between the 
papille and the epidermis. Im other cases the fluid spreads through 
the interepithelial spaces and distends them, or softens and breaks 
down the cells (colliquative necrosis). The contents of the vesieles 
is clear serum with few leucocytes, and the cover either dries or 
ruptures, and healing follows. If the inflammation persists the 
secretion may escape externally and dry to crusts and scales. 

When the eontents of the vesiele beeome purulent it is called a 
pustule, and this may furnish a moist discharge or crusts of yellow 
or brownish color, without the subsequent formation of scars. 

Mechanical, thermie, and toxie causes produce such lesions, and 
trophoneurotie influence is at times important, as in herpes with 
lesions of the spinal ganglia. In prurigo and herpes of the lip 
and genitals the nerves play a large part. Reflex edema has been 
mentioned. The various forms of exanthemata follow: 

Measles, Round, flat, or little elevated spots with central nodule, 
never uniformly confluent; catarrh of the air passages and catarrhal 
pneumonia common ; sealing afterward, branny. 

Scarlatina. Flat or slightly elevated, first on neck, red spots 
which quiekly spread and fuse, of uniform color ; eatarrh of the air 
passages, pharyngeal diphtheria, pneumonia, nephritis, ete., common ; 
desquamation lamellated. 

Erythema Exudativum Multiforme. Congestion and edema of skin 
(papille), which latter remains after the hyperemia ; begins with small 
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papules which grow to the size of a penny and become depressed in 
the middle ; blebs and other eruptions may oceur ; probably infectious. 

Eczema. Begins with stadium papulosum, followed by stadium ves- 
iculosum, pustules may form later. Papules and pustules may break 
and form excoriations which exerete thin fluid, stadium madidans ; 
drying with erusts makes the stadium erustosum ; pus beneath the 
crusts, the stadium impetiginosum ; chronie desquamation, the stadium 
squamosum. A. single case seldom goes through all these stages. 
Fissures of the skin may be left called rhagades. 

Miliaria. Small vesicles with clear, watery contents, remain but 
a few days; with typhoid, puerperal fever, articular rheumatism ; 
chiefly on the body. 

Herpes. Groups of vesicles with elear contents which grows turbid 
and dry, with small desquamating cells. Destruction of the tips of 
the papille leaves small scars. Herpes faeialis, with various fevers, 
about the lips and ale of the nose. Herpes genitalis, on glans, 
prepuce, or labia. Herpes zoster, vesicles along the course of a 
nerve, idiopathie or with infection and intoxication ; with blood in 
vesicles called herpes zoster hemorrhagieus ; gangrenous forms oceur. 

Variola. Contagious general disease with two weeks’ ineubation, 
fever, erythema, and hemorrhages in skin, and characteristie eruption 
in three days. Papule in hemorrhagie area, becomes vesiele, then 
pustule, may be hemorrhagie, pustule umbilicated ; vieinity markedly 
swollen and red ; pustules dry or break and form erusts ; often fatal. 
Microscopically papille and epidermis swollen and coagulation 
necrosis in the latter, causing the umbilication ; inflammation of 
papille and cutis may be severe and leave deep scars after healing. 

Varicella. Pustules like those of variola, occurs as mildest type of 
variola or independently. 

Impetigo. Lenticular pustules, confluent; if very large called 
ecthyma ; both kinds dry to thick crusts. 

Pemphigus Vulgaris. Pustules of size of hazelnut or palm of hand, 
contents may be serous at first; dry to dark-brown cerusts, and heal 
without scars. Pemphigus neonatorum, small rapidly growing pus- 
tules, irregularly located, usually without constitutional symptoms. 
Pemphigus syphilitieus, in newborn as sign of hereditary lues ; sym- 
metrical on hand (palm) and sole. Pemphigus foliaceus, ‚chronie 
with wide extent of surface involved, large sections of corium laid 
bare or covered by erusts ; occurs with marasmus, and may be fatal. 
Pemphigus vegetans, serpiginous progress and fatal. 
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Chronie parenchymatous inflammations are characterized by the 
lesions discussed, and clinically by a tendeney to frequent relapses, 
and hence there are cellular infiltration along the vessels, swelling, and 
enlargement of the entire papilla, and thickening of the epidermis. 
In this way large sections of the surface become elevated and papillary, 
lose the inflammatory congestion, and suffer marked desquamation of 
the outer layers. 

Such a desquamation has as its foundation an imperfect eornifica- 
tion of the epidermis and loosening of the connections of cell with 
cell. In some cases the scales are small and branny, in others large 
plates of superficial cells separate. In many chronie cases, as in 
psoriasis and eczema, the desquamation is called essential, as it is the 
distinguishing feature of the disease. 

Complete resolution of chronic inflammation is possible. In some 
cases, however, the thiekened papillary layer forms a kind of granu- 
lation tissue, with spindle and epithelioid cells, and enlarged papille, 
and from this eicatrices result. Examples of this kind are: 

Chronie Eczema. Persistent relapses or proceeding from acute form, 
with marked cellular infiltration of papill®, chronie seeretion, erusts, 
and seales ; causes hyperplasia of papille and thickening of cutis and 
subeutis, at times like elephantiasis. Zezema seborrheicum, small 
vesicles, red papules and scaling, like psoriasis. 

Psoriasis. The type of scaly anomalous cornification ; nodular and 
larger eruption on whose surface there is chronie formation of white, 
dry scales, which make large shield-like plates. According to form 
and size, punctate, guttate, nummular, and diffuse forms; common 
location about knee, elbow, and serotum. 

Lichen. Nodules which remain as such and suffer no further change, 
papille enlarged, often by infiltration of large cells; cicatrieial con- 
traction later. Lichen acuminatus, small, scaly nodules; Z. ruber 
plans, at first red nodules with central depression, then white with 
epidermis marked in network, without sealing ; . serofwlosus, flat 
with small scales on summit, corresponding to openings of follicles, 
benign, oceurs in serofulous subjects. 

Lupus Erythematodes. Papille usually infiltrated with large and 
giant cells, with marked atrophy later ; in fresh stages red and slightly 
elevated ; cause unknown. 

Prurigo.. Common in children during second year, incurable in 
advanced stages, and persists through life. Eruption of blains and 
papules, with itehing ; pigmentation after seratching ; infiltration and 
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thickening later, over whole skin, and scaliness ; swelling of lymph 
nodes called prurigo bubo ; localized especially on extensor surfaces 
of legs, sacrum, and buttocks, less often on abdomen and arms; face, 
elbows, and knees free. 

(5) Inflammation of Cutis and Subcutis. The cutis contains only 
the vessels going to the papille, while the subeutis is very vascular, 
hence their inflammations differ. 

Erysipelas is localized especially in the cutis and caused by infee- 
tion of wounds, or through the blood, by streptococei. It is frequent 
in the skin of the face. There is marked hyperemia with infiltration 
of leucocytes in the Iymph spaces between the bundles of eonnective 
tissue, but, as a rule, suppuration is not present. The lesion disap- 
pears rapidly, though it may migrate over large areas. Vesicles 
and pustules and crusts may form, and with large blisters the lesion 
is called erysipelas bullosum, or, if accompanied by necrosis, erysipelas 
gangrenosum. 

Phlegmon is a rapid melting of the skin by suppurative inflamma- 
tion in the subeutaneous tissue, and it may spread laterally and also 
in the depth to the muscles and the periosteum. A special form on 
the finger is called panaritium. 

Gaseous phlegmon is due to a malignant infeetion of wounds by 
dirt and dust of various kinds, or rather by the organisms contained 
in these. Collections of gas in the tissue form early, which erepitate 
on palpation, the epidermis is elevated by fluid, and the rest of the 
tissue infiltrated by red fluid, the muscles necrotie. Suppuration may 
be associated with the infection. The lesion spreads rapidly and 
causes general infeetion through the Iymphaties, with parenchymatous 
degeneration of the organs, and death. 

Malignant pustule is the primary lesion of anthrax in the skin. At 
first there is a rapidly formed nodule on a reddish area, and a pustule 
follows, which becomes a slough. The adjacent tissue swells for a 
distance about the lesion, all the layers being involved, and in the 
Auids of the part there are numerous anthrax baeilli (carbuncle). 
With the initial lesion there may be marked and general edema. 

Infectious Granulomata. Tuberculosis of the skin includes lupus, 
serofuloderma, and true eutaneous tubereulosis. 

Lupus is the most frequent form of tubereulosis of the surface. It 
appears as flat elevated nodules of the size of a pea, developing from 
the eutis or the subeutis as a cellular granulation tissue, in which 
epithelioid and giant cells may be found. Bacilli are scarce. The 
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lesion may be healed and leave sears and depressions. In many cases 
the lesion forms masses of cicatrieial tissue with nodules in it, called 
sclerous or verrucous lupus. In other cases there is a diffuse infil- 
tration of the skin, of a round or irregnlar outline. With marked 
proliferation of the eutaneous and subeutaneous tissues the form 
known as /upus hypertrophieus results, and, with decided scaling from 
the surface, lupus exfoliativus. Softening of the nodules may produce 
uleers with thickened edges which show but little tendeney to heal, 
but rather extend through the skin and to the deeper tissues ; it is 
called Zupus exuleerans. I£ the ulcers heal the scars are large and 
«istort the parts. 





Lupus hypertrophicus ; atypical growth of epithelium. e, Superfieial epithelium, ce. Corium. 
e’, e’, Masses of epithelial tissue growing into the deeper parts. 


Lupus affeets the face, especially about the nose and cheeks, and 
the end of the nose may be completely destroyed by the lesion, The 
mueous membranes of the nose and lips, pharynx and larynx, eyelids 
and cornea, and other regions are unusual places for the lesion. In 
mucous membranes lupus makes diffuse infiltrations and uleerations 
with large deforming scars. 

Serofuloderma oceurs as eircumseribed nodules in the skin which 
inerease to large prominent tumors of tubereulous granulation tissue, 
They reach the surface, and cause fistule by breaking through, and if 
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the process continues, large defects may result. The secretion is thin 
and mixed with crusts, and the process is very sluggish. Healing 
with scars may be observed. The disease affeets children, often with 
other similar lesions, and attacks the skin of the neck, the forearm, 
and leg. It usually proceeds from the lymph nodes to the skin. 

Tubereulosis vera cutis is very unusual. It begins with the eruption 
of tubercles in the skin from hematogenie infeetion, and rapid caseation 
produces small ulcers, with fresh tubereles on their edges. In the 
discharge numerous bacilli may be found. 

Tubereulous infeetion of wounds occurs on the hands of those who 
handle tubereulous material, as firm bluish-red nodules from the 
corium, with proliferation of the adjoining cells and horny erusts 
on the summit. Inoculation of the skin may occur during ritual 
eircumeision from infeetion by sputa of the oflieiating person. The 
so-called post-mortem tubereles are found on the extensor aspect of 
the fingers and hands, and contain tubercele bacilli at times and 
pyogenie bacteria in other cases. 

Syphilis of the skin has several forms : 

1. The initial lesion, the chanere, is a pronounced infiltration of 
the tissues with small cells, with proliferation of the eonnective-tissue 
elements and of the intima of the vessels. The newly formed cells 
make a thick mass in the spaces of the tissue, and among the numerous 
small cells are many large epithelioid elements. This proliferation is 
most marked about the vessels, and their walls are thickened. The 
gross lesion is a firm papule on which the epidermis is at first intact. 
Further changes may be absent, and the lesion may heal without a 
scar, or the epidermis may be lost, and an erosion or a deeper ulcer 
occurs with eonsequent scarring. 

2. In secondary syphilis inflammations in the parenchymatous 
layer develop which heal without scars. Broad condyloma, mucous 
patches, erythema, papules, pustules, and scaling forms occur, with 
acne, pemphigus, ecthyma, and rupia. 

3. In the tertiary stage gummata and gummous inflammation may 
develop which involve the deeper layers and heal with marked 
cicatrices. Gumma of the skin may be as large as the fist, round and 
firm, seated in the cutis or the subeutis. The papille are involved 
later, and the epidermis may scale. These nodules may be absorbed 
and the surface may sink in over their former site, or there may be 
pustular and uleerative lesions of the surface. Large nodules may 
soften to a viscous mass and perforate externally, and the resulting 
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large ulecers may progress as a serpiginous destruction. The scars 
which follow are large and very irregular and of a white color. Many 
of the eutaneous forms of syphilis resemble the lesions of tubereulosis, 
and hence the name lupus syphiliticus has been employed for some of 
them. Hereditary syphilis causes syphilitic pemphigus of the palms 
and soles. 

Leprosy produces red and temporary spots of the skin or prominent 
nodules of red-brown color (lepra tuberosa) which may make large 
eonfluent ulcers when they break (edlephantiasis Grecorum). With 
trophoneurotie influences, lepra nodules result in widespread and deep 
ulceration, which may cause the loss of fingers and toes (lepra 
mutilans). The nodules consist of cellular and fibrous granulations 
with giant cells, and the bacilli are found in large epithelioid cells 
which are probably derived from endothelia. 

Glanders usually arises from infeetion of a wound and causes inflam- 
mation of the skin, with rapid formation of ulcers which spread by 
necrosis of their edges. Erysipelatous and phlegmonous forms oceur, 
and pustules are common. When the infection of the skin is hema- 
togenie a red spot appears on which a pustule like that of variola or 
pemphigus forms, and after rupture this pours out a thick, red, and 
mucoid discharge. In other cases there are blisters and ulcers. 
The lesion may involve the entire surface. Acute cases last two to 
four weeks, the chronie two to six months. 

Rhinoscleroma is a nodular, and later diffuse, thiekening of the skin 
and mucosa of the nose and lip, which is due to a slow hyperplasia 
of cellular connective tissue. The baecilli are found in large, light 
cells, or spheres without nuclei and of hyaline appearance. 

Mycosis fungoides is a diffuse neoplastic formation which usually 
has an early stage of chronie inflammation like an eczema, with fre- 
quent relapses. Then there appear many scattered nodules in the 
skin, of flat or half-spherieal form or mushroom-shaped, which grow 
to the size of a hand and beeome confluent. Their surface is dry, 
red, or moist and covered with erusts. Marasmus and death are the 
constant termination of the case. The neoplasm consists of round 
cells, spindle cells, and plasma cells. Metastases to internal organs 
do not oeeur. The eause is unknown. 

In leukemia and pseudoleukemia many growths like sarcoma may 
develop. 


SPECIAL PATHOLOGY. 
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Dermatomycoses and Dermatozoonoses. 


A dermatomycosis is a lesion of the skin caused by a fungus, and 
one of the most common of these is favus, due to the achorion 
Schoenleinü. It occurs in round crusts of the size of a lentil, yellow 
in color, depressed in the centre, and pierced by a hair. These 
erusts, called seutula, eonsist for the most part of hyph# and spores 
of the fungus. The organism grows in the epidermis and invades 
the hair, its sheath, and the sebaceous glands. 

Herpes tonsurans is caused by the trichophyton tonsurans, and 
appears at first as vesicles and then as scales, characterized by its 
ring form, and pale centre. In parts with hair the fungus invades 
the follicle and the shaft of each hair and causes it to fall out. In 
‚other regions the fungus lies in the deeper layers of the rete. A form 
of the disease occurring on the bearded parts is called sycosis para- 
sitica. 

Pityriasis versicolor makes brownish spots with scaling of the epi- 
.dermis, especially on the breast and back, and is due to the miero- 
sporon furfur. The fungus is found in the epidermis and the scales. 

Of the dermatozoonoses, scabies and molluscum contagiosum are the 
most important. 

Oidiomycosis is a rather common blastomycetie inflammation of the 
skin, elinically resembling tubereulosis (p. 229 ff). 


Regeneration. Cicatrices. Atrophy. 


Lesions which affeet the epidermis heal as already given on p. 92. 

Defeets in the eutis heal by the proliferation of new connective 
tissue, but this tissue does not act like normal cutis. Sebaceous and 
sweat glands are lacking, and the bundles do not assume the rhomboid 
arrangement which is normal, but take the direetion of greatest ten- 
sion upon the scar. Elastic fibres are lacking, and hence the scar 
is firmer and denser and less yielding than normal skin. Its surface 
is smooth because of the absence of papille. When only the cutis 
vasculosa is affeeted the healing is more complete, and the scars are 
more like the normal tissue. 

Atrophy of the skin implies thinning of the single layers which 
compose it, and may be due to local pressure, as from a tumor, or 
certain nervous conditions. The lines on the skin are lost, the 
papille are flattened. Such changes are found in the abdominal sur- 
face after pregnaney from stretehing of the tissues and rupture of 
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certain fibres of the conneetive tissue, and arrangement of the bundles 
in the course of greatest strain. Any great distention of the abdomen 
may cause the same effects. 

Senile atrophy eauses general thinning of the epidermis and ceutis, 
and the fibrous bundles of the eutis, being less extensive, allow the 
surrounding elastie fibres to lie closer together. Both varieties of 
fibres suffer hyaline changes, and the elastie fibres may degenerate 
and disappear. Hence the skin loses its elasticity and becomes 
relaxed, so that large wrinkles form instead of tlıe normal folds. In 
marasmus and cachexia similar changes may oceur. 

Cieatrices with depression of the surface cause cicatricial atrophy, 
which differs from the preceding only in being connected with repara- 
tive processes. After severe burns and with ulcerations and infee- 
tious granulomata there may be simple atrophy, or scars and cicatrieial 
atrophy. 

Scleroderma is the name given to a peculiar hardening of the skin 
in various regions from unknown causes. The surface feels as hard 
as a board, and at last becomes atrophied. Microscopically there is a 
formation of eicatricial tissue with fusion of the fibrills, loss of elastie 
fibres, and some cellular proliferation. Neurotie atrophy may present 
the same pieture. 

Sclerema neonatorum is explained as rigidity of the skin and sub- 
cutaneous fat, with collapse. The skin is thieckened, hard, and tense. 


Hyperplasia and Tumors of the Epidermis. 


Hyperkeratosis is the name given to hyperplasia of the corneous 
layer. With such a lesion the underlying tissues may also be hyper- 
plastie or atrophie from the pressure, so that the corneous layer lies 
almost direetly on the cutis propria. The cause is a selerotic change 
in the cutis vasculosa. 

Callosities are local thiekenings of the corneous layer, especially of 
the palm and sole, from constant pressure. 

Clavus, corn, is also the effect of local pressure with eireumseribed 
hypertrophy of the corneous layer and atrophy of the papille. The 
thiekening may involve the corium also, and redness and edema, 
even suppuration in the adjacent tissues, may coexist. 

Ichthyosis is a diffuse hyperkeratosis, in which the skin is covered 
with horny plates and lumps. With hypertrophy of the papille at 
the same time the variety called i. hystrür is formed. 

Cutaneous horns are a special form of localized hyperplasia of the 
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corneous layer, and at times the long papille reach for a distance into 
the horn. This form occurs about scars, tumors, etc, 

Fibro-epithelial tumors. (See p. 152.) 

Nevi may be congenital soft warts and small tumors, pigmented or 
not, with or without hair, flat or projeeting. They vary in size from 
a pin’s head to a bean, or, as giant forms, may be much larger. They 
may be lobulated, and the single papille may be recognized. The 
peculiar cells called nevus cells are mostly endothelia, or, according 
to some, cells snared off from the epidermis. Nests of these cells are 
found also in freckles, xanthelasma, lentigo, etc. 

Verruca vulgaris, the ordinary wart, consists of long, slender papillz, 
and a larger proportion of epithelial hyperplasia. The corneous layer 
is very thick and reaches in between the papille. Flat warts are 
common on the back of the hand or foot; other kinds are senile and 
seborrheie, the latter containing corneous, pearly, and fatty masses. 

Condyloma acuminatum develops from the irritation of various dis- 
charges, especially with gonorrhea, about the eorona glandis and the 
labia, the vaginal and anal openings.. They develop rapidly and 
consist of branching papills with hyperplastie, corneous epithelia. 

Molluscum contagiosum is a multiple tumor of the skin which may 
affect the face, the forearm, and the penis, especially, and the single 
nodules are about the size of a pea. The color of the growth is like 
that of the skin ; they are soft, and on pressure exude a white, tallow- 
like material. On section they have a lobulated structure with septa, _ 
and the lobules contain cells like those of the rete Malpighi of eylin- 
drical form. In the centre of the nest, at first enclosed in cells and 
then free, there are ‘“ molluscum bodies,” of round or oval form with- 
out apparent finer structure, looking like swollen grains of starch. 
Probably these are gregarin®, and their resemblance to the epithe- 
lioma contagiosum of chickens and doves renders the presence of a 
parasite probable. 


Hyperplasia and Tumors of the Cutis. 


Elephantiasis is a hyperplasia of the eutis and subeutis which leads 
to diffuse thiekening and prominence of the parts involved, and 
irregular pendulous masses on the surface or smaller warty growths. 
It is most common in the lower limbs and the external genitals. 
Various causes produce it, among them erysipelas and other inflam- 
mations, 
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Elephantiasis arabum, myxedema, and the skin lesions of eachexia 
strumipriva are characterized by edema of the skin, and may result 
in elephantiasis, and this condition may be due also to the filaria 
sanguinis. 

Of the tumors of connective tissue nodular fibroma is common. 
In the nerves of the skin neuroma containing newly formed nerves, 
and neurofibroma from the sheaths of the nerves may develop. They 
are often multiple, and extend over large sections of the body. In 
size they vary from that of a small seed to that of a fist, and since 
their consistence is soft they have been called fibroma molluseum. 
In large tangled masses of branching eylindrical formation they are 
called plexiform neuromata. 


Fig, 851. 





Acuminate condyloma, 


Keloid is a flat tumor, with branches to the vieinity, composed of 
dense, sclerotie, conneetive tissue without elastie fibres, and develop- 
ing below the unchanged papillary layer. Cicatricial keloid develops 
in scars, and differs from the former by ineluding the papillary layer. 
The epidermis is smooth over the tumor. 

Zanthelasma occurs as small, yellowish masses, flat and slightly 
elevated, in the eyelids and other parts of the face. They are usually 
of tbe size of a lentil or the finger nail, but may form larger tumors. 
In the superfieial layers of the eutis there is a cellular tissue contain- 
ing much fat, and to this the sulphur or straw-yellow color is due. 
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Lipoma is common in the subeutaneous tissue of the buttocks, back, 
and thigh. Lipoma polyposum projects from the surface. Myo- 
fibroma, myxoma, sarcoma and myxosarcoma, and melänotie sarcoma 
are also rather common in the skin. Lymphangioma, cavernous 
angioma, and dermoid tumors occur. Telangiectasis develops with 
acne rosacea and lupus, or spontaneously in old age. Lymphangioma 
is usually congenital. The so-called Ilymphangioma tuberosum mul- 
tiplex is an endothelioma. 

Careinoma of the skin is commonest where cutaneous and mucous 
surfaces come in contact. It may develop from warts, scars, or 
lupus, or the site of inflammation and chronie irritation, as about 
ulcers of the leg, syphilitie affeetions of the tongue, and as chimney- 
sweeper’s cancer. 

Three varieties of flat-celled careinoma are recognized. Ulcus 
rodens usually begins as a small nodule which spreads laterally and 
infiltrates the tissues, and then slowly breaks down and forms a slug- 
gish ulcer, in which partial healing may occur. Nodular infiltrating 
cancer may make large tumors and equally large ulcers when they 
break down. Papillary forms occur, especially about the external 
genital organs, as cauliflower tumors, but they also send processes 
into the depth. 

Secondary glandular tumors, as with such tumors of the breast, 
include seirrhous forms which infiltrate the skin and appear as many 
small nodules in the corium, with intact epidermis. The skin becomes 
hard and fixed to the tissues beneath. If general this form is called 
cancer en cuirasse. 

Melanoma is a malignant tumor developing from nevi, and is 
usually deeply pigmented. It may have the structure of alveolar 
endotheliomata, in which the large endothelial cells of the nests corre- 
spond to the nevus cells. When the cells in these nests correspond . 
with displaced superficial epithelia the tumor may be a true careinoma. 
In other cases the formation is that of a true sarcoma, with bundles 
of long spindle cells and stellate chromatophores. Such masses 
arranged about the vessels are characteristie of perithelioma. 


Necrosis and Ulceration. 


“mbolism, thrombosis, and atheroma of the eutaneous arteries may 
cause necrosis, and this is especially frequent in old age as senile 
eangrene of the feet and legs. When the neerosed tissues simply 
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dry the part is spoken of as mummified, or in dry gangrene. Putre- 
factive organisms usually complicate the case with decay of the 
affected part. 

Many cases of peripheral gangrene are due to inflammatory causes 
associated with small wounds of the toes or feet. Secondary throm- 
boses of the arteries of the foot may form. Noma and hospital gan- 
grene are due to infections. The latter, known also as diphtheria of 
wounds, covers the wounded surface with a tough, fibrous layer, 
which is not easily removed, and which is formed by neerotie granula- 
tions. Before the general use of antiseptic measures this affeetion 
caused many deaths. Other cases of gangrene are due to pressure, 
frost, and burns. 

Ulcers arise by the casting off of small necrotie portions of the 
surface with progressive molecular death of the tissue. According to 
their form ulcers are called callous when their edges are prominent 
and infiltrated, sinuous when undermined, fungous when the granula- 
tions project markedly, fistulous when making canal-like defeets, and 
serpiginous when one part progresses while others heal, and so the 
lesion spreads. Healing oceurs by granulation and the formation of 
a scar. 

Ulcus varicosum, or uleus eruris, is connected with varicose veins of 
the part and stasis, since from the consequent loss of sensibility in 
the skin slight injuries lead to destructive inflammation and an 
uleer. The tendeney to heal is slight. The edge and the base of the 
uleer beeome covered with granulations, but they lead to imperfect 
attempts at healing, and suffer speedy relapse, and hence the lesion 
extends. The edges of the uleer are thiekened by infiltration and 
have an irregular outline, and may be the seat of a later elephantiasis. 
Frequent bleeding eauses pigmentation, either diffuse or in spots. 
The periosteum of the bones beneath may proliferate or become the 
seat of a neoplasm. 

Uleus molle, or soft chancre, is a contagious lesion which begins as 
a papule, beeomes a pustule and opens, and, with much infiltration of 
theadjoining tissues, forms a punched-out uleer with undermined edges 
and a gray, discharging base. The lesion may be multiple. It heals 
with asear. This lesion eauses no general infeetion, but only involves 
the nearest nodes as a bubo. Phagedenie chaneroid causes deep and 
wide destruction of the tissues. The serpiginous farm makes progress 
on one side while healing on the other. When gangrenous the lesion 
may be very destructive. 
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Other ulcers of the skin are due to nervous influences, either vaso- 
motor or trophic, and as examples of this class may be mentioned 
perforating ulcer of the foot, and the eutaneous neerosis oeeurring 
with lepra mutilans and syringomyelia. Edema, hyperemia, vesicles, 
panaritium, and necrosis of the bones may accompany such lesions, 
and severe injuries to the smaller extremities may be the result. 
Morvan’s disease is an analgesie paresis with panaritium of the upper 
extremities, which is also probably due to syringomyelia. 

Uleers with infectious granulomata and seurvy have been mentioned. 


Diseases of the Cutaneous Glands, Hair, and Nails. 


(a) The Glands. Seborrhea is an increase of the seeretion of the 
sebaceous glands, which may be limited to a part, as the head, face, 
or genitals, or more general. Seborrhea oleosa furnishes a fatty fluid, 
especially in the skin of the forehead and nose, and seborrhea sicea 
or squamosa causes desquamation of epidermal cells, as in the scalp. 

Comedones are due to accumulations of sebum in the glands, with 
cystie distention, and the outer, black portion is colored by dirt. They 
are especially common in the skin of the nose and forehead. 

Milium is a small white spot directly under the epidermis, caused 
by the collection of fat and epidermie cells in a sebaceous gland. It 
is common in the eyelids. | 

Atheroma is a relatively large and tumor-like retention eyst of 
sebaceous glands and hair follicles, attains the size of a hazelnut, and 
is filled with a semifluid mass of detritus surrounded by a fibrous 
capsule. In some cases the lesion develops from scattered bits of 
epithelial tissue in the cutis and subeutis, or from remains of the 
branchial elefts, and corresponds to epidermoids or dermoids. The 
atheromatous mass consists of corneous epithelium, fat, fat erystals, 
cholesterin, et. In dermoids the wall has the typical structure of 
the skin. 

(b) Abnormalities of the hair include early falling out, hyper- 
trichosis, or the growth of hair in unusual places, especially on nevi 
pilosi. Loss of hair follows many local diseases. 

(c) The nails suffer an inflammation of the bed which is called 
paronychia, and ends with suppuration. It may be due to local 
injury or to syphilis. Onychogryphosis is a hypertrophy of the tissue 
beneath the nail by which it is lifted up and twisted like a claw. 
Ouychomyeosis is due to infection of a nail by favus or trichophyton. 
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Acne is a purulent inflammation of a sebaceous gland, especially 
about comedones, or from application of irritating substances or the 
administration of certain drugs, as iodin and bromin. Sycosis is a 
similar affeetion of the bearded parts of the face. 

A furuncle or boil is an intense and extended inflammation of a 
eutaneous follicle, with a necrotic centre which may be expressed as 
a plug. | 

Carbunele is also a circumseribed, purulent, and necrotic inflam- 
mation, but of larger extent, with gangrene of the central portion 
which may involve large areas of the skin and subeutis. 

“ Among tumors carcinoma and adenoma of the sweat and sebaceous 
glands may oceur. 


APPENDIX, 


STATISTICS OF THE MOST IMPORTANT BODILY MEASURES 
AND WEIGHTS. 


Average Weights of Organs of Normal Adults. The figures are 
“round,” and the female organs in general approach the lower of 
the given weights, while male organs approach the higher. 


BER x s N A 2 : 5 i - E 5 . 1200-1400 gm. 
Heart . L F R e r R x e h 2 R R ...250- 850 “ 
Lung, left . = : x n 2 x “ N $ x 3 825-480 
BIETE TAB DEN es ET che See n DE ; ...860- 570 * 
Spleen . . ARSLER RENT E z 3 O0 
Liver . B h 5 & r $ & 5 x = H . . 1400-1600 * 
Kidneys, together (the left isa few gm. the heavier) . $ ; x 800 


Average Measurements of the Newborn Child at Term. 


Length . . . 2 R & ler S £ 5 R ‘ } 50 em. 
Weight, male r FE 3 ® A : : ‚ , 5 . 1.8250: gm. 
“ female . FEET 2 R R 5 R 5 R 3 ; 3000 # 
Diameters of head, transverse, smaller . PER DRESDEN R 8 Cm, 
e- = T larger . h Ale RR 925 
: * _ fronto-oceipital F : N 2 r z : 12 Kr 
Head, cireumference , R R L 3 e : n 5 4 5 3 e5 
Large fontanelle, length . z g R a « : h R x 22.5" 
Umpbilical cord, length a er ER FE BRUR 51 A 
Nucleus of ossification, lower end offemur . / E 7 ; x 5 mm. 


Determination of the Age of a Fetus by its Length. 


For the first five months of pregnaney the length is the square of 
the number of months, thus: 


1x], length in first month, E B ; x 5 H r $ R ? lem. 
2x2 - second * . R 5 R 5 ; 5 R F ; r 4.8 
3x3 = DRAN... \ 5 : 3 R A 3 B N 3 8% 
4x4 es fourth “ . r s 5 R f ; 5 i . i 16. 4 
5x5 “ RIEhRUFEN N; ; ; £ R N x A Ä 4 4 RB. 


For the last five months the length of the fetus divided by five 
will give the age; thus, length 30 centimetres — 5 equals 6 months. 
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BDOMEN, fissure of, 191 

Abortion, 546 
Abscess, 117 

of brain, 461 

cerebral, 461 

of liver, 398 

of lung, 329 

periurethral, 434 

psoas, 4 

retropharyngeal, 350 

of thymus, 318 
Acanthocephali, 246 
Acardia, 187 
Acarine as parasites, 249 
Achorion, Schoenleinii, 229 
Aeid-resisting baeilli, 225 
Acne, 579 
Acrania, 187 
Aecromegaly, 103 
Aectinomyees fungus, 227 
Actinomycosis, 139 

of bones, 493. 

of cattle, 139 

of lung, 342 

of mouth, 347 
Addison’s disease, 261 

adrenals in, 435 


Adelomorphous glands of stomach, 354 


Adenia, 150 
Adenoma, 153 
Adenomyoma, 151 
Adenosarcoma, 164 
Adermia, 187 
Adhesion, deformity by, 186 
Adrenal body, glioma of, 436 
Adrenals and Addison’s disease, 261 

lesions of, 435 
Aerobie bacteria, 203 
Aestivo-autumnal parasite, 236 
Agenesia, 19, 185 
Agnathia, 189 
Air embolism, 49 

in lung, 324 

Albuminous degeneration, 59 
Albuminuria, 414 
Alexin, 211 
Algor mortis, 20 
Alkalies, corrosive, poisoning by, 362 
Alkaloid, putrefactive, 207 
Almonds, oil of, poisoning by, 360 
Alveolar sarcoma, 163 
Ameba coli, 234 
Amelus, 191 


; Ammonia, poisoning by, 363 
, Ammonio-magnesian phosphate, 432 
Ammonium urate, 432 
Amnion, lesions of, 545 
Amygdalitis, 349 
Amyloid degeneration, 65 
of kidney, 421 
of liver, 397 
of spleen, 300 
Amyotrophic lateral sclerosis, 450 
Anacatadidyma, 196 
Anadidyma, 194 
Anaerobic bacteria, 203 
Anaplasia, 144 
Anasarca, 34, 564 
Anastomoses, collateral, 27 
Anchylostomum duodenale, 247 
Anemia, 28 
blood in, 269 
of brain, 452 
collateral, 29 
of kidney, 415 
of liver, 392 
local, 28 
of lung, 321 
marrow in, 306 
spastic, 29 
of stomach, 355 
Anemie infarct, 46 
necrosis, 30 
Anencephalia, 187 
Aneurism, 292 
dissecting, 293 
of heart, 280 
racemose, 294 
sacculated, 293 
serpentine, 294 
Angina, 349 
Ludovici, 349 
Angioma, 148 
Angiosarcoma, 164, 178 
Anhydremia, 266 
Animal parasites, 232 
Ankylosis of joints, 509 
Anomalies, congenital, 182 
by defect, 87 
of female genitals, 518 
of male genitals, 552 
| Anopheles mosquito, 235 
ı Anorchia, 552 
Anteflexion of uterus, 539 
Anteversion of uterus, 539 
Anthracosis, 77 
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Anthracosis of lung, 330 Atrophy, myopathie, 516 
Anthrax, bacillus of, 222 öf ale system, 438 
‚symptomatic, 224 senile, 440 
Antimony, poisoning by, 363 of ovary, 521 
Antitoxic serum, 214 pressure, 81 
Antitoxin, 210° progressive muscular, 516 
Anus, atresia of, 191 of skin, 572 
preternaturalis, 389 of spleen, 298, 300 
Aortitis tuberculosa, 390 of stomach, 355 
Aphthous stomatitis, 347 varieties of, SO 
Aplasia, 19, 185 Attenuation of bacteria, 210 
Apoplexy, 31 Attraction sphere, 84 
of brain, 455 Auto-intoxication, 260 
of lung, 322 
of uterus, 530 ACILLI, 202 
Appendix, lesions of, 381 acid-resisting, 225 
Arachnoid, tumors of, 476 Bacillus of anthrax, 222 
Arachnoidea, 249 botulinus, 223 
Argyria, 563 of chancroid, 222 
Arrosion, lacunar, 479 of cholera, 228 
Arsenic, poisoning by, 363, 396 coli communis, 221 
Arterial hyperemia, 24 of diphtheria, 224 
Arteries, atheroma of, 286 of Friedländer, 220 
in general, 253 of glanders, 225 
syphilis of, 287, 291 of hemorrhagie septicemia, 222 
tuberculosis of, 290 icteroides, 221 
Arterio-selerosis, 285 of influenza, 220 
of kidney, 422 of leprosy, 227 
Arteritis gummosa, 291 of malignant edema, 224 
obliterating, 288 mallei, 225 
Arthritis, 505 of morbus maculosus, 222 
deformans, 507 of plague, 222 
senile, 506 of pneumonia, 220 
tubereulosa, 507 proteus, 221 
Arthropoda, 249 of Shiga, 372 
Articular rheumatism, 505 of smegma, 227 
Ascaris lumbricoides, 246 of swine erysipelas, 224 
Ascites, 35 of tetanus, 223 
Aspergillus, 230 of tuberculosis, 225 
Asphyxia, 254 tussis convulsive, 220 
Asthma erystals, 315 of typhoid fever, 220 
Atavism, 182, 184 typhosus in’organs, 379 
Atelectasis of lung, 319 ulceris cancrosi, 222 
Atheroma, 181 of whooping-cough, 220 
of arteries, 286 of xerosis, 225 
general, 253 of yellow fever, 221 
of skin, 578 Bacteria, 200 
Atheromatosis, 285 aerobic, 203 
Atresia of anus, 191 agglutination of, 215 
of intestine, 369 anaerobic, 203 
of mouth, 190 attenuation of, 210 
of vagina, 519 biology of, 203 
Atrophia fusca, 273 fermentation by, 204 
Atrophie eirrhosis, 399 infecetion by, 205 
Atrophy, 78 morphology of, 202 
acute yellow, of liver, 395 pigment of, 204 
of bone, 480 products of, 207 
brown, 75 propagation of, 201 S 
of heart, 273 in pyemia, 209 
of intestine, 370 spore formation in, 201 
of liver, 397 staining of, 201 
cellular, SO toxin of, 208 
of kidney, 422 varieties of, 202 
of liver, 399 Bacterium vulgare, 221 


of museles, 511 | Balantidium coli, 237 
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Barlow’s disease, 501 
Basedow’s disease, 262 
Basilar meningitis, 462 
Beaked pelvis, 502 
Bed-sore, 58 
Behring’s law, 214 
Berlin blue reaction, 73 
Bichloride of mercury, poisoning by, 363 
Bile, retention of, 260 
Biliary ealeuli, 405 
Bilirubin infaret, 427 
Bladder, dilatation of, 433 
diverticula of, 433 
extrophy of, 191 
inflammation of, 430 
injuries of, 433 
inversion of, 433 
lesions of, 430 
prolapse of, 433 
tuberculosis of, 433 
tumors of, 434 
Bleeding, 30 
Blennorrhea, 117 
bronchial, 313 
Blood in anemia, 269 
cells, changes in, 268 
diseases of, 265 
distribution of, changes in, 251 
effect of potassium salts on, 267 
in leukemia, 271 
parasites of, 271 
plate thrombi, 43 
poisons, 267 
post-mortem, 21 
pressure, in atheromatosis, 287 
Boil, 579 
Bone or bones, actinomyeosis of, 493 
appositional growth of, 483 
atrophy of, 480 
concentrie, 480 
eecentrie, 480 
caries of, 485 
disordered development of, 496 
endochondral growth of, 483 
exereise, 516 
fistula of, 486 
fraeture of, repair of, 484 
hyperplasia of, 484 
hypoplasia of, 498 
infectious granulomata of, 489 
inflammation of, 484 
leprosy of, 494 
lymphoma of, 495 
marrow, lesions of, 305 
necrosis of, 485 
rarefaction of, 480 
regeneration of, 483 
sequestrum of, 485 
transformation of, 484 
tuberculosis of, 489 
tumors of, 494 
Bothriocephalus latus, 244 
Botulinism, 223 
Brain, abscess of, 461 
anemia of, 452 
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Brain, apoplexy of, 455 
compression of, 457 
coneussion of, 466 
eontusion, 466 
edema of, 456 

lioma of, 471 
emorrhage in, 455 
hernia of, 437 
Beach of, 452 
inflammation of, 457 
suppurative, 461 
injuries of, 465 
parasites in, 471 
sclerosis of, general, 403 
sinuses of, lesions of, 453, 475 
softening of, 453 
tuberculosis of, 462 
disseminated, 463 
tumors of, 471, 551 
wounds of, 465 

Breast, carcinoma of, 551 
lesions of, 550 
tumorsof, 551 (See Mammary gland) 

Broca, centre of, 454 

Bronchi, dilatation of, 315 
lesions of, 313 

Bronchial blennorrhea, 313 

Bronchieetasis, 315 
cavity of, 316 

Bronchiolitis, 326 

Bronchitis, acute, 313 
capillary, 313, 326 
caseous, 335 
ehronic, 313 
fetid, 314 
nodosa, 335 

Bronchopneumonia, tubereular, 333 

Bronzed skin, 261 

Bubo, 135 

Bubonie plague, bacillus of, 222 

Bulbar paralysis, 450 

Burdach, column of, 450 

Burns, degrees of, 255 

Burs&, diseases of, 510 
ganglion of, 510 


een edema with, 36 
strumipriva, 260 
with tumors, 143 
Cadaverie softening of esophagus, 352 
Caisson disease, 50 
Caleifieation of larynx, 313 
Caleium earbonate caleuli, 433 
salts in urine, 432 
Caleuli, biliary, 405 
urinary, 431 
Caleulus formation, 432 
primary, 432 
| secondary, 432 
Callus, 484 
Cancroid, 169 
Capillary bronchitis, 313, 326 
emboli, 48 
ı Carbolie acid, poisoning by, 362 
ı Carbon monoxide, poisoning by, 267 
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Carbuncle, 118, 568, 579 
Carcinoma, 164 
of breast, 551 
colloid, 175 
eylindrical-celled, 171 


differential diagnosis of, 179 


endothelial, 178 
forms of, 168 
elatinous, 175 
istology of, 165. 
juice, 165 
medullary, 174 
metastasis ol, 168 
parasites of, 176 
seirrhous, 173 
simplex, 168 
of skin, 576 
squamous-celled, 169 
of stomach, 364 
of uterus, 549 
Cardiac. (See Heart.) 
Caries of bone, 485 
of teeth, 349 
of vertebr&, 490 
and myelitis, 467 
Caro luxurians, 94, 119 
Cartilage, lesions of, 504 
Caseation, 55 
Caseous bronchitis, 335 
inflammation, 120 
pneumonia, 338 
Castration, 262 
Catadidyma, 194 
Catarrhal enteritis, 370 
inflammation, 111 
pneumonia, 326 
Cauliflower growth, 153 
Cheek, lesions of, 347 
Cecum, lesions of, 381 
Cells in inflammation, 106 
hyalin from, 68 
Cellular atrophy, 80 
Central sequestrum, 486 
Centrosome, 84 
Cercaria of trematodes, 245 
Cerebral. (See Brain.) 
Cerebro-spinal meningitis, 472 
ER 463 
tuberculosis, 462 
Cerebro-vasculosa, area, 187 
Cervical endometritis, 534 
pachymeningitis, 476 
Cervix uteri, ectropion of, 534 
erosion ol, 534 
Cestodes, 238 
Chalicosis, 79 
of lung, 331 
Chancre, 135, 570 
hard, 135 
Hunterian, 135 
on genitals, 550, 559 
Chancroid, bacillus of, 222 
Charcot erystals, 64, 306 
in leukemia, 270 
Cheilitis, 347 
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 Chemotaxis in dead tissue, 97 
Chimney-sweeper’s cancer, 560 
Chiragra, 506 
Chloasma, 73, 562 
Chloroma, 77 
Chlorosis, 270 
Cholangitis, 398, 406 
Choleceystitis, 407 
Cholemia, 75, 260, 267 
Cholera Asiatica, 372 

bacillus of, 228 
comma bacillus in, 372 a 
red reaction, 229 

Cholesteatoma, 199, 487 
Cholesterin, 62 
Chondroma, 148, 495 
Chondromalacia, 504 
Chondrosarcoma, 163 
Chorditis hyperplastica, 309 
Chorion, epithelioma of, 545 
Choroid plexus, lesions of, 469 
Chromatın, 84 
Chyle, 34 
Cieatrization, 97 
Cilia of bacteria, 201 
Cireulatory apparatus, diseases of, 265 
Cirrhosis of liver, 399 

of lung, 329 
Cirsoid aneurism, 294 
Cladothrix, 229 
Clap threads, 434 
Clarke’s column, 447 
Clasmacytes, 87 
Clavus, 573 

Cleft palate, 189 : 
Clinocephalie eranium, 501 
Clivus Blumenbachii, tumor of, 495 
Cloaca, malformation, 191 
Clostridium, 201 
Cloudy swelling, 59 
Club-foot, 509 
Coagulation necrosis, 55 
Cocei, 202 
Coceidium oviforme, 235 
Cold, effects of, 256 
Collapse, 253 
Colliquatio, 56 
Colloid carcinoma, 175 

degeneration, 64 
Colpitis, 548 
Comedo, 181, 578 
Comma bacillus, 228 

in cholera, 372 
Commotio cerebri, 466 
Conceptional infeetion, 129, 206 
Coneretion, 72 

in kidney, 427 

in salivary gland, 349 
Condyloma, 153, 574 y 
Congestion, 24. (See Hyperemia,) 

general, 252 

hypostatie, 28 

' Conglomerate tuberele, 124 
Connective tissue, hyaline form, 69 

tumors of, 146 





Constitutional syphilis, 135 

Contrecoup, 

Copper, poisoning by, 363 

Cor villosum, 

Cord, spinal, columns of, 445 

lioma of, 470 

umbilical, 546 

Cornu eutaneum, 101 

Corpora amylacea, 67, 558 

in brain, 470 

oryzoidea, 508 

Corpus luteum, 520 

Corrosive poisoning, 360, 370 

Cortex, softening of, 454 

Cortical sequestrum, 486 

Cowper’s glands, 435, 558 

Coxalgie pelvis, 502 

Craniopagus, 196 

Cranioschisis, 187 

Craniotabes, 499 

Cranium, malformation of, 501 

Öretinism, 498 

Croup, 351 

Croupous pneumonia, 524 

Crural hernia, 385 

Cryptorchism, 552 

Curschmann’s spirals, 315 

Cutis aenea, 261 
infllammation of, 568 
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| Degeneration, albuminous, 59 
| amyloid, 65 
| colloid, 64 
fatty, 60 
girngenic, 70 
yaline, 67 
hydropie, 71 
of Ilymph nodes, 304 
mucous, 63 
of musele, 511 
of nervous tissue, 438 
ol peripheral nerves, 477 
of spleen, 300 
of stomach, 355 


toxic, of posterior column, 451 


of vessels, 285 
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| Delomorphous glands of stomach, 354 


Demodex follieulorum, 250 
Dendrite, 439 
Dermatitis, 565 
Dermatomycosis, 572 
Dermatozoonosis, 572 

| Dermoid eyst, 199 

} of ovary, 525 
Diabetes, 261 


and glycogenie degeneration, 71 


liver in, 397, 402 
pancreas in, 411 
Diabrosin, hemoörrhage per, 30 


Cyanide of potassium, poisoning by, 267, | Diapedesis, 26, 30 


364 
Öyanotie atrophy, 81 
induration, 28 
of kidney, 416 
of spleen, 299 
Cyelopia, 188 
Cylindrical-celled careinoma, 171 
Cylindroma, 162 
Cyst, 180, 199 
echinoeoceus, 242 
follieular, 180 
formation, 96 
of kidney, 414, 426 
of mouth, 348 
of ovary, 522 
Cystadenoma, 154 
of ovary, 523 
ÜÖystie enteritis, 371 
Cysticereus cellulos#, 240 
form of worms, 238 
racemosus, 241 
Cystin in caleuli, 433 
Cystitis, 430 
diphtheritie, 431 
phlegmonous, 431 
Cystocele, 433 
vaginal, 549 
Cystoma, 155 
Öystosarcoma, 164 


I EATH, siens of, 20 


Deeidual endometritis, 538, 541 


Deciduoma, 538, 545 
Decubitus, uleers of, 58 
Degeneration, 58 


Diaster, 85 
Dicephalus, 195 


Digestive organs, diseases of, 347 


Dilatation of bladder, 433 
of bronchi, 315 
of esophagus, 352 
of heart, 280 
of stomach, 367 
thrombi, 41 
of vessels, 292 
Diphtheria, baeillus of, 224, 351 
of pharynx, 350 
Diphtheritie eystitis, 431 
endocarditis, 277 
enteritis, 372 
inflammation, 113 
laryngitis, 309 
Diplococeus, 202 
of gonorrhea, 219 
of pneumonia, 218, 326 
Diprosopus, 195 
Dipygus, 195 
Disease defined, 17 
Disposition, 20 
of species, 212 
and tubereulosis, 133 
Distoma hematobium, 38, 246 
hepatieum, 245 
lanceolatum, 246 
Disuse, atrophy from, 81 
' Divertieula of bladder, 433 
| of esophagus, 353 
 Dochmius duodenalis, 247 
Dog, tapeworm of, 243 
ı Dolieocephalie eranium, 501 
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Double monsters, 193 
Dropsy, 33, 35 
mechanical, 36 
Dubois’ disease, 318 
Ductless glands, functional defect of, 260 
Ductus Botalli, 272 
Duodenum, lesions of, 381 
peptic ulcer of, 381 
Dura mater, fungus of, 476 
hematoma of, 475 
lesions of, 474 
purulent meningitis of, 475 
tuberculosis of, 475 
tumors of, 476 
Dyserasie edema, 36 
Dysentery, 372 
ameba of, 234 
follicular, 375 
Dysmenorrhea, membranous, 532 
Dystopia testis, 552 


CCHYMOSIS, 31, 564 

Echinococeus, 242, 244 
Eclampsia, puerperal, 262 
Eetopia cordis, 186, 191 
Eetropion of cervix uteri, 534 
Eczema, 566 
Edema, 33, 35 

of brain, 456 

cachectic, 36 

fugax, 36, 564 

of glottis, 308 

of lung, 252, 322 

malignant, bacillus of, 224 

senile, 37 

of skin, 564 

of spinal cord, 467 

of ventricle, 456 
Electricity, death by, 256 
Elephantiasis, 102 

Arabum, 305, 574 

Grecorum, 138, 571 

parasite of, 249 

with varix, 295 
Emboli, capillary, 48 
Embolism, 45 

air, 49 

capillary, 48 

and infarction, 46 

of kidney, 415 

of lung, 322, 329 

of spleen, 299 
Emigration of leucoeytes in inflamma- 

tion, 105 

Emphysema, gangrene with, 57 

of lung, 320 

senile, 321 

vicarious, 321 
Empyema, 343 
Encephalitis, 457 

disseminated, 459 

suppurative, 461 
Encephalocele, 188, 437 
End arteries, 47 
Endarteritis obliterating, 288 





' Endarteritis, syphilitie, 292 


Endocarditis, 275 
diphtheritic, 277 
fibrous, 276 
malignant, 277 
ulcerating, 277 
Endochondral growth of bone, 483 
Endometritis of body, 530 
cervical, 534 
decidual, 538 
peripheral, 536 
Endophlebitis, 289 
Endothelioma, 164, 177 
Enteritis, catarrhal, 370 
eystic, 371 
diphtheritie, 372 
follicular, 371 
membranous, 371 
specific forms of, 376 
Enterocele, 383 
Enterocystoma, 369 
Enterolith, 391 
Entozoa, 233 
Envelopes, fetal, lesions of, 546 
Enzyme of bacteria, 204 
Ependyma, inflammation of, 472 
Epidermoid ceyst, 199 
Epididymitis, 555 
Epiplocele, 383 
Epispadias, 553 
Epistaxis, 30 
Epithelial tumors, 152 
Epithelioma of chorion, 545 
of skin, 576 
Epizoa, 233 
Epulis, 348, 496 
Equatorial plate, 85 
Erysipelas, 568 
swine, bacillus of, 224 
Erythema, 563 
exudativum multiforme, 565 


Eschar, with corrosive poison, 360, 362 
Esophagus, cadaveric softening of, 352 


diverticula of, 353 
inflammation of, 352 
lesions of, 352 
peptic ulcer of, 352 
pulsion diverticula of, 352 
stenosis of, 352 
traetion diverticula of, 352 
tumors of, 352 
Etat eribl& of brain, 456 
mamelonn& of stomach, 357 
Eustrongylus gigas, 247 
Eventration, 383 
Exanthemata, skin lesions of, 565 
Excess, malformation by, 191 
Exostosis, 494 
Extra-uterine pregnaney, 547 
Extrophy of bladder, 191 
Exudative inflammation, 109, 157 


ACH, fissures of, 188 
Facies Hippocratica, 253 
Facultative aerobie bacteria, 203 
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Faeultative parasitie bacteria, 203 | Fränkel-Weichselbaum, coecus of, 218 
"allopian tubes, inflammation of, 526 | Friedländer, bacillus of, 220 
lesions of, 525 ‚ Friedreich’s disease, 452 
tuberculosis of, 527 | Functional defects, general, 260 
tumors of, 527 inflammatory changes, 106 
False dropsy, 37 organic disorders, 251 
membrane, 309 Fungus, actinomyces, 227 
Farey, 138 enign, of testis, 554 
Fat embolism, 49, 323 of dura mater, 476 
tissue necrosis, 410 of joints, 507 
Fatty degeneration, 61 ray, 227 
of heart, 273 thread, 229 
of liver, 394 yeast, 231 
of muscle, 513 Funieulitis, 555 
infiltration, 60 Furuncle, 118, 579 
Favus, 229, 572 Fusion, deformity by, 186 


Feeal fistula, 389 
Female genital organs, lesions of, 518 ALACTOCELE, 551 


Femoral hernia, 385 | Gall-bladder, lesions of, 405 
Fermentation, 204 | Gall-ducts, lesions of, 405 
Fetal inclusion, 145 | tumors of, 408 
Fetid bronchitis, 314 , Gallstones, 405 
Fetus, age of, estimation of, 581 Ganglion of bursiw, 510 
in fetu, 194, 199 of joints, 508 
lesions of, 546 Gangrene, 57 
Fever, 257 ospital, 577 
exanthem of, 565 with emphysema, 57 
lesions aceompanying, 258 of skin, 577 
puerperal, 537 Gastrie. (See Stomach.) 
ag organism, 228 Gastritis, acute, 356 
stages of, 258 chronie, 356 
theories of, 257 glandularis, 363 
typhoid, 220, 376 granulosa, 357 
varieties of, 258 phlegmonous, 358 
Fibrin, hyaline, 67 polyposa, 357 
Fibrinous inflammation, 109 toxic, 360 
pneumonia, 324 Gastromalaeia, 354 
Fibroblast, 88 General pathology defined, 18 
Fibroma, 146 Genital fissure, 191 
molluscum, 575 organs, diseases of, 518 
Fibrosarcoma, 162 male, lesions of, 552 
Filaria, 248 Genu valgum, 509 
First intention, healing by, 92 varıum, 509 
Fish, tapeworm of, 244 Germinative infeetion, 129, 206 
Fistula, 118 Giant cells, 88 
bimucous, 381 in sarcoma, 161 
of bone, 486 Gingivitis, 347 
congenital, of neck, 190 Gland, mammary, 550 
fecal, 389 pineal, 471 
of milk duct, 551 thymus, 316 
of reetum, 382 thyroid, 316 
of stomach, 360 Glanders, 138, 571 
of vagina, 550 bacillus of, 225 
Flagella of bacteria, 201 of nose, 307 
Flagellata, 234 Glandular eystadenoma of ovary, 524 
Flat pelvis, 502 function, defeet of, 260 
worms, 238 Glioma, 156 
Florid phthisis, 338 of adrenal body, 436 
Fluor ı 548 of brain, 471 
Fluxion, 24 of cord, 470 
Follieular eyst, 180 | Glomerular nephritis, 419 
dysentery, 375 | Glossitis, 347 
enteritis, 371 ı Glottis, edema of, 308 
Foot, perforating uleer of, 58 'Glyeogen, 70 


Foreign bodies and healing, 96 Glvceogenie degeneration, 70 
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Glycosuria, 261 
Goitre, 817 =: 
Goll, column of, 450 
Gonococcus, 219 

in inflammation, 434 
Gonorrhea, diplococeus of, 219 
Gonorrheal urethritis, 434 
Gout, 263, 505 
Gowers, column of, 447 
Graafian follicle, 519, 522 
Granulation tissue, 89 
Granulomata, infectious, 123 
Gray thrombus, 43 
Gregarina, 234 
Gruber’s reaction, 215 
Gumma, 136. (See Syphilis.) 
Gums, lesions of, 347 
Gynecomastia, 192 


Ha abnormality of, 578 
Halisteresis, 480 
Harelip, 189 
Hard chancre, 135 
Hassal’s bodies, 318 
Healing, 86 
Heart, aneurism of, 280 

brown atrophy of, 273 
eireulatory disorders of, 274 
dilatation of, 280 

diseases of, 271 

fatty changes in, 273 
hyperplasia of, 551 
en of, 253, 280 
infaret 0 

infectious” a of, 281 
inflammation of, 275 
injuries of, 281 

insufficieney of, 251 
malformation of, 271 
myomalacia of, 275 

syphilis of, 281 

tubereulosis of, 281 

tumors of, 281 

valvular lesions of, 278 

Heat, effects of, 256 
Heatstroke, 256 
Hemarthros, 504 

Hematemesis, 30 
Hematocele, 555 
Hematogenous pigment, 73 
Hematoidin, 74 
Hematoma of dura, 475 

funiculi, 555 

Hematometra, 538 
Hematosalpinx, 526 
Hematuria, 30 

by parasites, 246, 249 

Hemicrania, 187 
Hemochromatosis, 74, 397 
Hemofuscin, 73, 74 

in liver, 397 

Hemoglobin infaret, 427 
Hemoglobinuria, 30, 266 
Hemopericardium, 281 
Hemophilia, 32 
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Hemoptysis, a 
Hemorrhage, 3 

of brain, 235 

of lung, 322 

of placenta, 542 

of pleura, 343 

of spinal cord, 456 
emomt diathesis, 32, 182 

infaret, 31, 46 

inflammation, 120 

septicemia, bacillus of, 222 

Hemorrhoids, 382 
Hemosiderin, 74 
Hemosporidia, 235 
Hemothorax, 343 
Hepar lobatum, 403 

mobile, 392 
Hepatic. (See Liver.) 
Hepatization, 324 
Hepatophlebitis, 398 
Hepatogenous jaundice, 76 
Hermaphroditism, 191, 192 
Hernia, 383 

of "brain, 437 

congenital, 191 

inguinal, 384 

of nervous tissues, 437 

retroperitoneal, 387 

umbilical, 386 
Herpes, 566 

tonsurans, 230, 572 
Heterologous tumors, 142, 158 
Heterotopous tumors, 142 
Histoid tumors, 146 
Hodekin’s disease, 150 - 
Homologous tumors, 142, 146 
Horns, ceutaneous, 573 
Horseshoe kidney, 414 
Hospital gangrene, 597 
Host, of parasites, 232 
Howship’s lacunz, 480 
Hunterian chancere, 135 
Hyaline degeneration, 67 
en mole, 543 

of Morgagni, 181 
Hydramnion, 545 
Hydrarthros, 504 
Hydremia, 266 

dropsy with, 37 
Hydrencephalia, "188 
Bee, > 

eolli, 
en, 468 

acquired, 469 

congenital, 468 

external, 472 

skull in, 501 


Hy drochlorie acid, poisoning by, 362 
Hydrocyanie acid, poisoning by, 267 
Dan sulphuretted, poisoning by, 


ne 437 
Hydrometra, 538 
Hydromyelia, 456 
Hydronephrosis, 426 
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Hydroperieardium, 201 
Hydropie degeneration, 71 
Hydrops chylosus, 38 

ex vacuo, 37 

externus, 456 

internus, 456 

tubal, 526 

vesicse fellexw, 406 
Hydrosalpinx, 526 
Hydrothorax, 342 
Hygroma, 510 
Hypalbuminosis, 266 
Hyperemia, active, 24 

arterial, 

of brain, 452 

collateral, 25 

of intestine, 369 

of liver, 392 

passive, 25 

of pleura, 342 

of stomach, 355 

venous, 25 
Hyperkeratosis, 573 
Hypernephroma, 155, 429 

of adrenal, 435 
Hyperostosis, 488 
Hyperplasia, 99 

of bone, 484 

congenital, 101 

of heart, 551 

of spleen, 299 

of thyroid, 317 

of tonsil, 349 
Hypertrichosis, 102 
Hypertrophy, 82, 98 

eompensatory, 99 

of heart, 253, 280 

of liver, 402 

of ovary, 522 

physiologieal, 99 

of prostate, 557 
Hyphomycetes, 229 
Hypophysis, lesions of, 470 
a a 19, 185 

of bone, 498 
Hyposarca, 564 
Hypospadias, 191, 553 
Hypostatie congestion, 28 

general, 252 
of stomach, 354 
pneumonia, 328 


CHTHYOSIS, 573 
of tongue, 347 
Ieing liver, 402 
leterus, 75 
with gallstones, 406 
neonatorum, 76 
retention, 260 
Idiopathie hypertrophy, 101 
Immunity, 210, 212 
acquired, 212 
natural, 212 
theories of, 213 
Impetigo, 566 
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Implantation, metastasis by, 524 
Indol reaction of cholera bacilli, 


Infaret of heart, 275 
hemorrhagie, 31, 46 
of intestine, 369 
of lung, 322 
necrosis with, 55 
of placenta, 543 
of spleen, 299 


conceptional, 129 
eonditions of, 210 
mixed, 210 
by parasites, 232 
Infectious diseases, 205 
granulomata, 123 
of bone, 489 
of joints, 507 
of kidney, 429 
of liver, 402 
of lung, 332 
of musecles, 517 
of nervous organs, 462 
of pharynx, 352 
of stomach, 368 
Infiltration, 58 
fatty, 60 
of tumors, 142 
Inflammation, 83, 104 
of bladder, 430 
of bone, 484 
of brain, 457 
caseous, 120 
catarrhal, 111 
defined, 107 
diphtheritie, 113 
of esophagus, 352 
exudative, 107 
of Fallopian tubes, 526 
forms Si 109 
of heart, 275 
hemorrhagie, 120 
hyperplasia with, 103 
of intestine, 370 
of joints, 504 22 
of kidney, 417 
of lung, 324 
of Iymph nodes, 302 
vessels, 304 
of mouth, 347 
multiplication of cells in, 106 
of muscles, 516 
of nerves, 477 
of ovary, 521 
of panereas, 411 
parenchymatous, 107 
of pericardium, 281 
of peritoneum, 843 
of pharynx, 549 
of placenta, 544 
of pleura, 343 
productive, 107, 120 
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» 
Inflammation of prostate, 557 
purulent, 115 
results of, 108 
serous, 109 
of skin, 565 
of stomach, 356 
suppurative, 115 
of testes, 554 
of thyroid, 317 
of uterus, 530 
Influenza, bacillus of, 220 
Infusoria, 237 
Inguinal hernia, 384 
Insects as parasites, 250 
Interstitial nephritis, 423 
pregnancy, 547 
tuberceulosis of lung, 337 
Intestine, atresia of, 369 
atrophy of, brown, 370 
contents of, 391 
diseases of, 368 
infaret of, 369 
inflammation of, catarrhal, 370 
intussusception ol, 388 
invagination of, 388 
malformation of, 191 
parasites in, 391 
pigmentation of, 370 
prolapse of, 389 
regressive lesions of, 369 
rupture of, 391 
stenosis of, 383, 390 
strangulation of, internal, 387 
strieture of, 390 
syphilis of, 381 
tubereulosis of, 380 
tumors of, 382 
Intoxications, 259 
Intra-uterine infeetion, 206 
Intussusception of intestine, 388 
Invagination of intestine, 388 
Inversion of bladder, 433 
of uterus, 529 
of viscera, 192 
Involution of uterus, 529 
Ischemia, 28 
and softening of brain, 454 
Ischiopagus, 195 
Isthmus faueium, lesions of, 349 
Iteh insect, 249 


AUNDICE, 75 

Joints, ankylosis of, 509 
contraeture of, 509 
diseases of, 503 
distortion of, 509 
floating bodies in, 508 
fungus of, 507 
ganglion of, 508 
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ARYOLYMPH, 84 
Karyolysis, 53 
Karyomitosis, S4 
Karyorrhexis, 53 
Keloid, 147, 575 
Kidney, amyloid degeneration of, 421 
anemia of, 415 
arterio-selerosis of, 422 
atrophy of, 422 
cloudy swelling of, 417 
. eirculatory disorders of, 413 
concretions in, 427 
eyanotie induration of, 416 
cysts of, 414, 426 
diseases of, 413 
general, 253 
embolism of, 415 
granular atrophy of, 422 
infectious granulomata of, 429 
inflammation of, 417 
suppurative, 427 
necrosis of, 422 
parasites of, 430 
parenchymatous degeneration of, 
417 
red, 420 
syphilis of, 429 
tuberculosis of, 429 
tumors of, 429 
white, 420 
Koch, comma bacillus of, 228 
Koniosis, 77 
Kupfer’s cells of liver, 397 
Kyphosis, 499, 503 
myelitis with, 467 
pelvie deformity with, 502 


ABIO-glosso-laryngeal paralysis, 450 

Lacunar arrosion, 479 

Laennee’s cirrhosis, 399 

Landry’s paralysis, 459 

Langhan’s cells, 541, 545 

Laryngitis, acute catarrhal, 308 
chronie catarrhal, 309 
diphtheritie, 309 
phlegmonous, 311 
pseudomembranous, 309 
syphilitie, 312 
tubereulous, 311 

Larynx, caleification of, 313 
diseases of, 308 
pachydermia of, 309 
perichondritis of, 311 
rhinoseleroma of, 312 
syphilis of, 312 
tubereulosis of, 311 
tumors of, 313 


| Latent heredity, 184 


tuberele, 128 


infeetious granulomata of, 507 Lateral selerosis, amyotrophie, 450 


inflammation of, 504 
regressive lesions of, 504 
syphilis of, 508 
tuberculosis of, 507 
tumors of, 508 


‚ Lattice-work figures in halisteresis, 


481 


Laveran, erescents of, 237 
 Leiomyoma, 150 
| Lentigo, 562 





INDEX. 593 


Lepra, 138 
bacillus, 224 
of bones, 494 
of nerves, 477 
of skin, 571 
Leprosy. (See Lepra.) 
Leptocephalie eranium, 501 
Leptomeningitis, 472 
profunda, 474 
superfieialis, 474 
Leptothrix, 229 
Lesions accompanying fever, 258 
primary, of syphilis, 135 
Leuein, 62 
Leuceoeytes in inflammation, 105 
in repair, 87 
Leucocythemia, 270 
Leucoderma, 563 
Leucopathia aequisita, 563 
Leucoplakia bucealis, 347 
Leukemia, 270 
blood in, 271 
Chareot’s erystals in, 270 
Iymphatie, 270 
marrow in, 306 
myelogenous, 270 
splenic, 270 
thymus in, 318 
Lichen, 567 
Lienal leukemia, 270 
Lightning, death by, 256 
Limbs, malformation of, 191 
Linguatulids as parasites, 249 
Linin, 84 
Lipochrome, 73 
Lipoma, 148, 576 
Lipomatosis, 62, 103 
of muscle, 513 
of pancreas, 410 
Liquefaction necrosis, 56 
Liquor amnii, 541, 545 
Lithopedion, 71, 547 
Liver, abscess of, 398 
amyloid degeneration of, 397 
anemia of, 392 
atrophy of, 399 
acute yellow, 395 
eireulatory lesions of, 392 
eirrhosis of, 399 
in diabetes, 397, 402 
diseases of, 391 
fatty changes in, 394 
hemofusein in, 397 
hyperemia of, 392 
hypertrophy of, 402 
induration of, 399 
infeetious granulomata of, 402 


inflammation of, suppurative, 398 | 


lesions of, with poisoning, 396 
parasites of, 405 
pigmentation of, 397 
regressive lesions of, 394 
syphilis of, 402 

tubereulosis of, 402 

tumors of, 405 


Livores, 21 
Lobar pneumonia, 324 
Lobular pneumonia, tubereular, 337 
Locomotion, organs of, diseases of, 479 
Locomotor ataxia, 450 
Löffler bacillus in diphtheria, 351 
Lordosis, 503 
Ludwig’s angina, 349 
Lung, abscess of, 329 
actinomycosis of, 342 
air embolism in, 324 
anemia of, 321 
anthracosis of, 330 
apoplexy of, 322 
atelectasis of, 319 
camification of, 326 
chalicosis of, 331 
diseases of, 318 
edema of, 252, 322 
embolism of, 322, 329 
emphysema of, 320 
fatty embolism of, 323 
hemorrhage in, 322 
induration of, 329 
brown, 321 
in tubereulosis, 320 
infaret of, 322 
infectious granulomata of, 532 
inflammation of, 324 
suppurative, 329 
parasites of, 342 
siderosis of, 332 
splenization of, 320 
syphilis of, 342 
tubereular Iymphangitis in, 337 
tuberculosis of, 332, 340 
acute miliary, 332 
chronie, 333 
complications of, 341 
interstitial, 337 
tumors of, 342 
Lupus, 134, 568 
erythematodes, 567 
of nose, 307 
of pharynx, 352 
syphilitic, 571 
| Lymphadenitis, 302 
Lymphangiectasis, 305 
‚ Lymphangioma, 148 
Lymphangitis, 304 
carcinomatodes, 178 
tubereular, in Jung, 337 
Lymphatie leukemia, 270 
'Lymph, 33 > 
nodes, degeneration of, 304 
| inflammation of, 302 
! pigmentation of, 313 
| structure of, 301 
| syphilis of, 304 
| tubereulosis of, 303 
tumors of, 304 
} 





| 
| 
| 
| 


tissue and hyalin, 70 
transudation of, 34, 104 
vessels, lesions of, 304 

‚ Lymphoma, 149, 304 
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Lymphoma of bones, 495 | Mierocephalia, 188, 437, 498 
Lymphorrhagia, 38 Micrococeus tetragenus, 220 
Lymphosarcoma, 160 Microcytes, 269 
Micrognathia, 189 
ACROCHEILIA, 305, 348 Micromelia, 191 
Macroglossia, 305, 348 Micromyelia, 438 


Macrostomia, 189 | Mieron, 200 
Macul® albide, 111, 283 ‚ Microsporon furfur, 230 
Malaria, pernicious, organism of, 236 | Miescher’s sacs, 235 


quotidian, organism of, 236 Miliaria, 566 
tertian, organism ol, 236 Miliary tubereulosis, 124 
Male genitals, lesions of, 552 Milium, 181, 575 
Malformation, 183 Mites as parasites, 249 
by defect, 185 ‚ Mitosis, 84 
of heart, 271 Mixture of sexes, malformation by, 192 
Malpighian bodies, 296 Mole, hydatid, 543 
Malposition of uterus, 538 Moles of uterus, 541 
Mammary gland, lesions of, 550 Molluscum contagiosum, 235, 574 
tumors of, 551 Monaster, 85 
Marantie edema, 37 Monorchia, 552 
thrombus, 41 Monsters, double, theories of, 193 
Mast cells, 87 Monstra duplica, 193 
Mastigophora, 234 per fabricam alienam, 192 
Mastitis, 551 | Monstrosity, 183 
Measles, 565 Morbus maeulosus, bacillus of, 222 
Measurements, important bodily, 581 Morgagni, hydatid of, 181 
Meckel’s divertieulum, 191 Mortification, 51 
Medullary carcinoma, 174 Morvan’s disease, 578 
Megaloblasts, 269 Mosquito, anopheles, 235 
Melanemia, 267 Motor tracts, primary disease of, 449 
Melanin, 73 secondary degeneration of, 443 
. Melanoma, 77, 576 Mould fungi, 229 
Melanosarcoma, 164 Mouth, actinomycosis, of, 347 
Melena neonatorum, 355 atresia of, 190 
Membrane, false, 113 eyst of, 348 
yogenie, 119. diseases of, 347 
Membranes of nervous organs, lesions inflammation of, 347 
of, 472 syphilis of, 348 
Membranous dysmenorrhea, 532 tuberculosis of, 348 
enteritis, 371 tumors of, 348 
Meninges, syphilis of, 476 Muein, 63 
tuberculosis of, 462 Mucor, 230 
Meningitis, 472 Mucous eyst, 180 
basilar, 462 degeneration, 63 
cerebro-spinal, 472 patch, 136 
chronie, 474 Mummification, 57 
purulent, 472 Mumps, 349 
tubercular, 462 Musecles, atrophy of, 511 
Meningo-encephalitis, 459, 473 brown, 511 
Meningompyelitis, 459, 473 longitudinal, 513 
Menstruation, 519, 529 degeneration of, 511 
Mercury, poisoning by, 363 fatty, 513 
Merismopedia, 202 tutbular, 513 
Mesarteritis, 287 waxy, 512 
Metakinesis, 85 diseases of, 510 
Metaplasia, 83, 504 infeetious granulomata of, 517 
Metastasis, 48 inflammation of, 516 
of careinoma, 168 lipomatosis of, 513 
by implantation, 524 necrosis of, 512 
of pigment, 77 nodular thiekening of, 512 
of tumors, 142 pseudohypertrophy of, 513 
Metritis, 530, 537 sarcolytes of, 512 
puerperal, 536 Thomsen’s disease of, 516 
Metschnikoff’s theory, 213 tumors of, 517 


Micrencephalia, 437 ı Myeosis fungoides, 571 
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Myelitis, 457 

from compression, 467 
Myelocele, 137 
Myelogenous leukemia, 270 
Myeloma, 149 
My relomalacia, 455 
Myelomeningocele, 437 
Myoblasts, 513 
Myocarditis, 278 

fibrinous, 279 
Myocardium, lesions of, 272 
Myoma, 150 
Myo cia, of heart, 275 
Myopathie atrophy, 516 
Myositis, 516 
Myxedema, 260, 575 
Myxocareinoma, 175 
Myxoid eystoma, 155 
Myxoma, 147 

ehorü, 543 
Myxosarcoma, 162 


ABOTH, ovales of, 181 
Nails, GO ALOE of, 578 
Nanocep halia, 50 
Neck, Fstula of, a, 190 
Neerobiosis, 51 
Necrosis, 51 
anemic, 30 
of bone, 405 
coagulation, 55 
hyaline degeneration and, 68 
indirect, 51 
of kidney, 422 
liquefactive, 56 
of muscle, 512 
of pancreas, 410 
ulceration and, 57 
Neisser, coceus of, 219 
Nemathelminths, 246 
Nematodes, 246 
Er asm. Pr Tumor,) i 
ephritis, ee papillary, 419 
glomerular, 4 5 
interstitial, Fe 
papillaris mycotica, 428 
parenchymatous, 417, 419 
suppurative, 427 
Nephrolithiasis, 432 
Nerves, inflammation of, 477 
leprosy of, 477 
peripheral, degeneration of, 477 
diseases of, 477 
tumors of, '478 
syphilis of, 477 
tubereulosis of, 477 
Nervous degeneration, secondary, 439 
lesions and atrophy, 514 
organs, infecetious granulomata of, 
462 


membranes of, lesions of, 472 
system, atrophy of, 438 
disease of, 437 
tissue, degeneration of, 438 
hernia of, 437 
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Nervous tissue, regeneration ol, 465, 477 
senile atrophy of, 440 
tumors ol, 156 
Neurite, 439 
Neuritis, 477 
Neuroma, 158 
Neuron, 439 
Nevus, 152, 562, 574 
Newborn child, Ineasurements, 581 
Nitric acid, poisoning by, 362 
Nitrobenzol, Er DaR A 267, 364 
Noma, 347, 577 
Nose, diseases of, 307 
glanders of, 307 
lupus of, 307 
syphilis of, 307 
tubereulosis of, 307 
tumors of, 308 
Nucleolus, 84 
Nucleus, structure of, 84 
Nutmeg liver, 393 


BERMEIER, spirillum of, 228 
Obligate aerobie bacteria, 203 
arasitic bacteria, 203 
Ochronosis, 504 
(Esophagus. (See Esophagus.) 
Oidiomycosis, 572 
Oidium albicans, 348 
Oil of almonds, poisoning by, 364 
Oligemia, 266 
Oligochromemia, 270 
Oligocythemia, 269 
Önychogryphosis, 578 
Oophoritis, 521 
Orchitis, 554 
Organization, 96 
Organs, average weights of, 581 
Os leporinum, 189 
Osteitis, 486 
deformans, 488 
destructive, 485 
productive, 488 
Osteochondritis, syphilitie, 492 
Östeorlasts, 480 
Osteoid sarcoma, 163, 496 
Osteoma, 148, 494 
Osteomalacia, 480 
puerperal, 482 
Osteomyelitis, 486 
Östeophytes, 488 
Osteoporosis, 480 
Östeo-selerosis, 488 
Osteosarcoma, 163 
Otitis media, with caries, 487 
Ovaries, diseases of, 519 
Ovary, atrophy of, 521 
eireulatory disorders of, 520 
cyst of, 522 
dermoid, 525 
disease of, ee 
rtrophy of, 52 
en of, 21 
tuberceulosis of, 522 
tumors of, 522 
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Ovules of Naboth, 181 | Penieillium, 230 
Oxalate caleuli, 432 Penis, lesions of, 559 
Oxalic acid, poisoning by, 362 Pentastomum tenioides, 250 
ÖOxycephalie eranium, 501 Periarteritis, 287 
Oxyuris vermicularis, 247 nodosa, 288 
ÖOzena, 307 Pericarditis, 281 
external, 284 
Pen IAN granulations, 474 Pericardium, inflammation of, 281 
Pachydermia, of larynx, 309 lesions of, 281 
Pachymeningitis, 474 tuberculosis of, 284 
cervical, 476 Perichondritis of larynx, 311 
syphilitie, 476 Perihepatitis, 402 
tuberculous, 467 Periorchitis, 555 
Palatoschisis, 189 Periostitis, 485 
Panaritium, 568 productive, 488 
Pancreas in diabetes, 261, 411 Peripheral nerves, lesions of, 477 
diseases of, 409 sequestra, 486 h 
inflammation of, 411 Periphlebitis, 290 
lipomatosis, of 410 Perispermatitis, 555 
necrosis of, 410 Perithelioma, 178 
ranula of, 411 Peritoneum, diseases of, 408 
tumors of, 411 inflammation of, 408 
Papillary cystadenoma of ovary, 524 pelvic, lesions of, 537, 547 
Papilloma, 152 pseudomyxoma of, 525 
malignant, 171 tubereulosis of, 409 
Paralysin, bacterial, 215 tumors of, 409 
Paralysis, ascending, 459 Peritonitis, 408 
bulbar, 450 pelvie, 537 
Landry’s, 459 Perityphlitis, 382 
progressive, 441 Periurethral abscess, 434 
Parametritis, 547 Pes calcaneus, 509 
Parametrium, lesions of, 547 equinus, 509 
puerperal, 527 valgus, 509 
Paraphimosis, 559 varus, 509 
Parasites, alteration of generations in, | Pest, bacillus of, 222 
232 Petechi®, 564 
animal, 232 Petrefaction, 71 
of blood, 271 Peyer’s patches, 368, 377 
of brain, 471 Pfeiffer’s reaetion, 216 
of carcinoma, 176 Phagocytosis, 49, 210, 213 
estivo-autumnal, 236 Pharyngitis, granular, 349 
of kidney, 430 Pharynx, diphtheria of, 350 
of liver, 405 diseases of, 349 ; 
of lung, 342 infeetious granulomata of, 352 
metastasis of, 50 inflammation of, 349 
of stomach, 368 lupus of, 352 
temporary, 233 polyp of, 308 
vegetable, 200 syphilis of, 352 
Paratyphlitis, 382 tumors of, 352 
are hrnalaus degeneration, 59 Phimosis, 559 
of kidney, 417 Phlebectasia, 294 
inflammation, 107 Phlebitis, 291 
nephritis, 417 Phlebolith, 295 
Parotitis, 349 Phlegmasia alba dolens, 537 
Partus prematurus, 546 Phlegmon, 117, 568 
Parulis, 347 of tongue, 347 
Pathology defined, 17 of tonsil, 350 
Pearls, cancroid, 169 Phlegmonous eystitis, 431 
Pearly disease of eattle, 127 astritis, 358 
Pelvie peritoneum, lesions of, 537, 547 aryngitis, 310 
Pelvis of kidney, lesions of, 430 Phocomelia, 191 
malformation of, 501 Phosphate calculi, 432 
oblique, 502 Phosphorus, poisoning by, 363, 396, 488 
osteomalacie, 481 Phthisis, florida, 338 


Pemphigus, 566 renalis, 429 





Phthisis, uteri, 538 
Pia mater, lesions ol, 472 
tumors ol, 476 
Pig, trichina of, 248 
Pigment, atrophy with, 75 
of bacteria, 204 
cutaneous, changes in, 562 
iron in, test for, 73 
metastasis ol, 50 
Pigmentation, 59, 73 
Pineal gland, lesions of, 471 
Pityriasis versicolor, 230, 572 
Placenta, 541 
hemorrhage of, 542 
infarct of, 543 
infeetion through, 129, 206 
inflammation of, 544 
polyp of, 544 
tumors of, 545 
Plague, bacillus of, 222 
Plaques jaunes, 474 
Plasma cells, 88 
andlymph, 33 
Plasmin, bacterial, 208 
Plasmodium, malarial, 235 
Plasmolysis by bacteria, 202 
Plasmoschisis, 38 
Platyhelminths, 238 
Plerocercoid of tenia, 229 
Plethora, 100, 265 
serosa, 266 
Pleura, diseases of, 342 
hemorrhage of, 343 
hyperemia of, 342 
oneion of, 343 
tubereulosis of, 344 
tumors of, 345 
Pleurisy, 343 
Pleurogenous pneumonia, 329 
Pneumococeus, 218 
Pneumoconiosis, 330 
Pneumonia, aspiration, 329 
bacillus of, 220 
caseous, 338 
catarrhal, 326 
eroupous, 324 
diplococeus of, 218, 526 
fibrinous, 324 
hypostatie, 328 
interstitial, 330 
lobar, 324 
lobular, tubereular, 337 
pleurogenous, 329 
produetive, 330 
purulent, 329 
resolution in,'325 
syphilitie, 342 
tubereular, 338 
white, 342 
Pneumonomyeosis, 231 
Pneumopericardium, 281 
Pneumothorax, 345 
Podagra, 506 
Poikilocytes, 269 
Poisoning by alkalies, 362 
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| Poisoning by ammonia, 303 
by antimony, 363 
by arsenic, 363 
by earbolie acid, 362 
by carbon monoxide, 267 
by copper, 363 
by hydrochlorie acid, 362 
by hydroeyanic acid, 267, 364 
by mercury, 363 
by nitrie acid, 362 
by nitrobenzol, 267, 364 
by oil of almonds, 364 
by oxalie acid, 362 
by phosphorus, 363, 396, 488 
by potassium eyanide, 267, 364 
by sulphuretted hydrogen, 268 
by sulphurie acid, 361 
by tartar emetie, 363 
Poisons, 259, 267 
effects in stomach, 360 
Polar radiation, 84 
Poliencephalitis, 458 
Poliomyelitis, 458 
Polyarthritis, 505 
Polymastia, 192 
Polymyositis, 516 
Polyp, 146 
? of pharynx, 308 
of placenta, 544 
Porencephalia, 438 
Pork, trıchina in, 248 
Portal vein, thrombosis of, 394 


Post-mortem appearance of stomach, 354 


changes, 20 
emphysema, 321 
pigmentation, 22 


Posterior columns, degeneration of, 451 


Potassium salts, effect on blood, 267 
poisoning by, 267, 362 
Pott’s disease of spine, 491 
Pregnancy, corpus luteum of, 520 
extra-uterine, 547 
interstitial, 547 
uremia in, 262 
Preternatural anus, 389 
Primary union, 92 
Proetitis, 382 
Progressive processes, 82 
Prolapse of bladder, 433 
of intestine, 389 
of uterus, 539 
Prosopothoracopagus, 197 
Prostate, hypertrophy of, 557 
inflammation of, 557 
tubereulosis of, 557 
Protein, bacterial, 208 
Protozoa, 233 
Proud flesh, 94, 119 ji 
Prurigo, 567 
Psammoma, 164 
in choroid plexus, 470 
Pseudarthros, 484 
Pseudodiphtheria, 225 
Pseudohermaphroditism, 191 
Pseudohypertrophy of muscles, 513 
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Pseudoleukemia, 150 
Pseudomempbrane, 113 
Pseudomembranous laryngitis, 309 
Pseudomuein, 63 
Pseudomyxoma, 525 
Pseudonavicella, 235 
Pseudosyringomyelia, 471 
Pseudotuberculosis, 227 
Psoas abscess, 490 
Psoriasis, 567 

of tongue, 347 
Ptomains, 207 
Puerperal convulsion, 262 

eclampsia, 262 

fever, 537 

lesions, 527 

metritis, 536 

osteomalacia, 482 

thrombophlebitis, 537 
Pulmonary. (See Lung.) 
Purpura, 32, 564 
Purulent inflammation, 115 

meningitis, 472 

of dura, 475 

pneumonia, 329 
Pus, 105 
Pustule, malignant, 568 

of skin, 565 

Putrefaction, 22, 204 

alkaloids in, 207 
Pyenosis, 53 
Pyemia, 120 

bacteria in, 209 
Pygopagus, 195 
Pylephlebitis, 398 
Pyogenic membrane, 119 
Pyoid marrow, 486 
Pyopneumothorax, 346 
Pyosalpinx, 526 
Pyramidal tracts, 444 
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' Retroflexion of uterus, 539 
Retroperitoneal hernia, 387 
Retropharyngeal abscess, 350 
Retroversion of uterus, 539 
Rhabdomyoma, 152 
Rhachischisis, 190 
Rhachitis, 498 
lactie acid in, 501 
pelvis in, 502 
| Rheumatism, acute artieular, 505 
museular, 516 
| Rheumatoid arthritis, 506 
Rhexis, 30 
| Rhinoseleroma, 139, 571 
of larynx, 312 
' Rice bodies in joints, 508 
water feces, 372 
Rider’s bones, 516 
Rigor mortis, 21 
Rosary, rhachitie, 499 
Roseola, 563 
Round cells, i in repair, 87 
| in sarcoma, 160 
ulcer of stomach, 58 
| worms, 246 


ACCHAROMYCES albicans 23] 
Saccharomycetes, 231 
Saceulated aneurism, 293 
ap spleen, 66, 300 
Salivary gland, concretions in, 349 
lesions of, 349 
tumors of, 349 
Salpingitis, 526 
Sand from destruction of bone, 485 
grains in tumors, 72 
Saprophytie bacteria, 203 
Sareina, 202 
pulmonum, 219 
ventrieuli, 219 
Sarcodinea, 234 


UOTIDIAN malaria, organism of, 236 | Sarcolytes of muscle, 512 


ACEMOSE aneurism, 294 
Ranula, 181 
of pancreas, 411 

Ray fungus, 139 
Rectocele, vaginal, 549 
Rectum, lesions of, 382 
Red blood cells, lesions of, 269 

kidney, 420 

thrombus, 42 
Redi# of trematodes, 245 
Regeneration,. S6 
Regressive processes, 51 
Relapsing fever, spirillum of, 228 
Renal. (See Kidney.) 

disease, general, 253 
Repair, 82 
Reparative processes, 86 
Resorption, 96 

tubereles, 336 
Respiratory organs, diseases of, 307 
Retention icterus, 260 


Sarcoma, 158 
alveolar, 163 
carcinomatodes, 164 
differential diagnosis of, 179 
endothelial, 177 
giant-celled, 161 
osteoid, 163, 496 
round-celled, 160 
spindle-celled, 161 
Sarcoptes scabiei, 249 
Scar formation, 97 
Scarlatina, 565 
diphtheria with, 351 
Schistoprosopia, 190 
Seirrhous carcinoma, 173 
Sclerema neonatorum, 573 
Scleroderma, 573 
Selerosis, amyotrophie, lateral, 450 
general, of brain, 403 
hyaline, 69 
multiple, 460 
Scolex of tenia, 238 
‚Seoliosis, 499, 503 








Serofula, 126 
Serofuloderma, 135, 569 
Serotum, floating bodies in, 555 
lesions of, 559 
Seutula of favus, 572 
Seborrhea, 578 
Secondary intention, healing by, 92 
union, 92 
Seminal vesieles, lesions of, 558 
Sensory traets, degeneration of, 445 
diseases of, 450 
Septicemia, 209 
hemorrhagie, bacillus of, 222 
Septicopyemia, 210 
Sequestrum of bone, 485 
Seropneumothorax, 346 
Serum, antitoxin, 214 
test in diagnosis, 216 
Sex, malformation of, 192 
Shiga, bacillus of, 372 
Siderosis, 77 
of lung, 332 
Situs inversus, 192 
of liver, 392 
of stomach, 354 
Skin, atheroma of, 578 
atrophy ol, 572 
bronzed, 261 
carcinoma of, 576 
eireulatory disorders öf, 563 
diseases of, 561 
edema of, 564 
epithelioma of, 576 
gangrene of, 577 
histology of, 561 
inflammation of, 565 
leprosy of, 571 
syphilis of, 570 
tubereulosis of, 568 
tumors of, 576 
ulceration of, 577 
Skull, deformities of, 501 
Slough, typhoid, 378 
Smegma bacillus, 227 
Sodium urate, 431 
Spastie anemia, 29 
Species, disposition, 212 
immunity, 212 
Spermatocele, 555 
Spiders as parasites, 249 
Spina ventosa, 492 
Spinal cord, edema of, 467 
glioma of, 470 
hemorrhage of, 456 
softening of, 455 
tubereulosis of, 467 
Spindle-celled sarcoma, 161 
Spine, eurvature of, 503 
Pott’s disease of, 491 
Spireme, 84 
Spirilla, varieties of, 224 
Spirillum, 203 
of Obermeier, 228 
Spirochete, 203 
Spirulina, 229 
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\Spondylolisthetie pelvis, 503 
, Sporoceyst of trematodes, 245 
| Sporozoa, 234 
Spleen, amyloid degeneration of, 300 
atrophy of, 298, 300 
eyänotic induration of, 299 
deformities of, 301 
diseases of, 296 
ar ee of, 299 
infaret of, 299 
injuries of, 301 
syphilis of, 301 
tubereulosis of, 301 
tumors of, 301 
Splenie leukemia, 270 
tumor, 297 
Splenization of lung, 320 
Squamous-celled carcinoma, 169 
Staphylococeus, 202, 218 
Stasis, 26, 35 
general, 252 
Status Iymphatieus, 262 
Stenosis of esophagus, 352 
of intestine, 383, 390 
of stomach, 367 
Stercoral ulcer, 376 
Sternum, fissure of, 191 
Stomach, adelomorphous glands of, 
54 


anemia of, 355 
atrophy of, 355 
carcınoma of, 364 
contents of, 368 
degeneration of, 355 
dilatation of, 367 
diseases of, 354 
effect of poisons on, 360 
fistula of, 360 
hyperemia of, 355 
hypovstatie congestion of, 354 
infeetious granulomata of, 368 
inflammation of, 356 
parasites of, 368 
post-mortem appearance of, 354 
regressive lesions of, 354 
stenosis of, 367 
syphilis of, 368 
tubereulosis of, 368 
tumors of, 364 
ulcer of, 358 
peptic, 358 
round, 358 
Stomata in vessels, 26 
Stomatitis, 347 
Streptobacillus, 202 
Streptococcus, 202 
lanceolatus, 218 
pyogenes, 217 
Strongylus, 247 
Struma, 317 
of adrenals, 435 
lipomatodes, 135, 429 
Sucking worms, 245 
Suffoeation, 254 
\Suggillation, 564 
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Sulphuretted hydrogen, Palsonipe 39, 286 es variations in, disease from, 


Sulphurie acid, poisoning by, 361 
Sunstroke, 256 
Suppuration in healing, 93 
Suprarenal bodies, lesions of, 435 
Sycosis parasitica, 572 
Symptomatic anthrax, 224 
Syncephalus, 195 
Syncope, 253 
Syneytioma malignum, 545 
Synechia of pericardium, 283 
Synophthalmia, 188 
Synostosis of pelvis, 502 
Synotia, 189 
Synov itis, 504 
Syphilis, 135 . 
of arteries, 287, 291 
of bones, 492 
cerebro-spinal, 463 
of heart, 281 
hereditary, 137, 492 
initial lesion of, 135, 570 
of intestine, 381 
of joints, 508 
of kidney, 429 
of larynx, 312 
late, 136 
of liver, 402 
of lung, 342 
of Iymph nodes, 304 
of meninges, 476 
of mouth, 348 
of nerves, 477 
of nose, 307 
of pharynx, 352 
primary lesion of, 135, 570 
secondary, 135 
skin, 570 
spleen, 301 
stomach, 368 
tarda, 130 
tertiary, 136 
skin lesions of, 570 
of testes, 556 
of vessels, 291 
Syphilitic endarteritis, 292 
laryngitis, 312 
lupus, 571 
osteochondritis, 492 
pachymeningitis, 476 
pneumonia, 342 
Syphiloma, 136 
Syringomyelia, 470 
Systemie nervous diseases, combined, 
452 
Swelling, cloudy, 59 
Swine erysipelas, bacillus of, 224 


> dorsalis, 450 
lapeworm, 239 
of cattle, 241 
Tartar emetie, poisoning by, 363 
Tattooing, 77 
Teeth, lesions of, 349 
Tele choroidex, 469 


Temporal bone, caries of, 487 
Tendons, discases of, 510 
Tendosynovitis, 510 
Tenia echinococeus, 242 
mediocanellata, 241 
inata, 241 
solium, 239 
Teratoma, 197 
Tertian malaria, organism of, 236 
Tertiary syphilis, 136 
in lesions of, 570 
Testis, benign fungus of, 554 
inflammation of, 554 
lesions of, 553 
syphilis of, 556 
tubereulosis of, 556 
tumors of, 557 
Tetanus, bacillus of, 223 
Tetrads, 202 
Thomsen’s disease, 516 
Thoracopagus, 196 
Thoracoschisis, 191 
Thread fungi, 229 
worm, 246 
Thrombi, 39, 41 
dilatation, 41 
stagnation, 40 
Thrombophlebitis, 290 
of cerebral sinuses, 475 
puerperal, 537 
Thrombosis, 38 
of cerebral sinuses, 453 
compression, 41 
portal, 394 
Thrombus, mixed, 44 
red, 42 
white, 43 
Thrush, 348 
Thymus, abscess of, 318 
gland, 318 
in status Iymphatieus, 262 
Thyroid in Basedow’s disease, 262 
colloid degeneration of, 65 
functional disease of, 260 
gland, hyperplasia of, 317 
lesions of, 316 
tumors of, 318 
Tiger heart, 274 
Tongue, ichthyosis of, 347 
lesions of, 347 
soriasis of, 347 
Tonsil, hyper lasia of, 349 
lesions of, 349 
phlegmon of, 350 
Topti, gouty, 506 
Total sequestra, 486 
| Toxalbumin, 208 
In 451 
Toxin of bacteria, 208 
| Trachea, lesions of, 308 
Transplantation, 95 
 Trematodes, 245 


Toxic degeneration of posterior column, 
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Trichina spiralis, 248 
Triehocephalus dispar, 247 
Triehomonas, 234 
Trichophyton tonsurans, 230 
Tubal pregnaney, 547 
Tubercie, 123 

latent, 128 

miliary, 124 

resorption, 335 
Tubereular bronchopneumonia, 333 

cavity of lung, 340 

lobular pneumonia, 337 

Iymphangitis in lung, 337 

meningitis, 462 

pneumonia, 338 
Tubereulin, 226 
Tubereulosis, 123 

of arteries, 290 

bacillus of, 225 

of bladder, 433 

of bone, 489 

of brain, 462 

disseminated, 463 

cerebro-spinal, 462 

disposition in, 133 

of dura mater, 475 

of Fallopian tubes, 527 

of heart, 281 

hereditary, 129 

of intestine, 380 

of joints, 507 

of kidney, 429 

of larynx, 311 

of liver, 402 

of lung, 332 
acute miliary, 332 
cavities in, 340 
chronic, 333 
complications of, 341 
interstitial, 337 

of Iymph nodes, 303 

of meninges, 462 

miliary, 124 

of mouth, 348 

of nerves, 477 

of nose, 307 

of ovary, 522 

of pericardium, 284 

of peritoneum, 409 

of pleura, 344 

of prostate, 557 

of skin, 570 

of spinal cord, 467 

of spleen, 301 

statisties of, 130, 132 

of-stomach, 368 

of testis, 555 

of uterus, 538 

vera cutis, 570 

of vessels, 290 
Tubereulous laryngitis, 311 

pachymeningitis, 467 
Tubular degeneration of muscles, 513 
Tumor albus, 508 
Tumors, in general, 83, 140 


' Tumors, benign, 143 
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. 


cachexia with, 143 

classifieation of, 145 

etiology of, 144, 176 

heterologous, 158 

histoid, 146 

infiltration of, 142 

malignaney in, 143 

malignant, diagnosis of, 179 

melanotie, 146 

organoid, 146 

recurrence ol, 141 

De 297 

of arachnoid, 476 

of bladder, 433 

of bones, 494 

of brain, 471 

of breast, 551 

of eonnective tissue, 146 

of dura mater, 476 

of esophagus, 352 

of Fallopian tubes, 527 

of gall-ducts, 408 

of heart, 281 

of intestine, 382 

of joints, 508 

of kidney, 429 

of larynx, 313 

of liver, 405 

of lung, 342 

of Iymph nodes, 304 

of mammary gland, 551 

of mouth, 348 

of muscles, 517 

of nerve tissue, 156 

of nose, 308 

of ovary, 522 

of pancreas, 411 

of peripheral nerves, 478 

of peritoneum, 409 

of pharynx, 352 

of placenta, 545 

of pleura, 345 

of salivary glands, 349 

of skin, 576 

of spleen, 301 

of stomach, 364 

of testis, 557 

of thyroid, 318 

of uterus, 539 

of vagina, 550 
Typhoid bacillus, 220 

fever, 220, 376 

bacillus of, 220 

Tyrosin, 62 


LCER, 168 

of deeubitus, 58 

of intestine, dysenteric, 375 
tubercular, 380 

from necrosis, 57 

peptie, of duodenum, 381 
of esophagus, 352 
of stomach, 358 

perforating, of foot, 58 
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Ulcer of skin, 577 
stercoral, 376 
of stomach, 358 
peptic, 358 
round, 358 
varicose, 577 
Ulcerating endocarditis, 277 
stomatitis, 347 
Ulceration, tubercular, in lung, 339 
Uleus eruris, 577 
molle, 577 
rotundum, 58 
of duodenum, 381 
of esophagus, 352 
of stomach, 358 
Umbilical cord, 546 
hernia, 386 
Urate caleuli, 432 
Uremia, general, 260 
in pregnancy, 262 
Uremie dysentery, 376 
Urethra, lesions of, 434 
Uric-acid diathesis, 263 
infarct, 427 
in urine, 431 
Urinary caleuli, 431 
passages, diseases of, 430 
stasis, 426 
Urine, caleium salts in, 432 
sugar in, 261 
triple phosphates in, 432 
Urticarıa, 564 
Uterus, abnormal contents of, 538 
anomalies of, 518 
anteflexion of, 539 
anteversion of, 539 
apoplexy of, 530 
carcinoma of, 549 
changes in lumen, 538 
eirculatory disorders of, 529 
contents of, 538 
dimensions of, 528 
diseases of, 527 
displacements of, 538 
infaret ol, 537 
inflammation of, 530 
inversion of, 529 
involution of, 529 
ligaments of, 547 
malposition of, 538 
moles of, 541 
prolapse of, 539 
retroflexion of, 539 
retroversion of, 539 
tuberculosis of, 538 
tumors of, 539 


AGINA, atresia of, 519 
fistula of, 550 
inflammation of, 548 
lesions of, 548 
tumors of, 550 

Vaginal eystocele, 433 
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| Vaginal prolapse, 549 
reetocele, 549 
Valvular heart disease, 251, 278 
Varicella, 566 
Varicocele, 554 
Varicose ulcer, 577 
Variola, 566 
Varix, 292 
Vascular resistance, general, 253 
Veins, inflammation of, 290 
tubereulosis of, 291 
Venous congestion, 25 
Ventricle, edema of, 456 
Vermes, 237 
Verruca, 152, 574 
Verrucous endocarditis, 275 
Vertebr&, caries of, 490 
Vesical caleuli, 432 
Vesicular mole, 543 
nucleus, 84 
Vessels, dilatation of, 292 
diseases of 285 
syphilis of, 291 
tubereulosis of, 290 
Vibices, 564 
Vibrio of cholera, 228 
Viscera, inversion of, 192 
Vitiligo, 563 
‚ Volvulus, 387 
| Vulva, lesions of, 550 


ALLERIAN be aaa 440 
Wandering cells, 87 

Wart, 147, 152, 574 
Waxy degeneration of muscles, 512 
Weil’s disease, bacillus of, 222 
Werlhoff’s disease, bacillus of, 222 
Whipworm, 247 
White blood cells, changes of, 270 

infaret, 46 

kidney, 420 

pneumonia, 342 

swelling, 508 

thrombus, 43 
Whooping-cough, bacillus of, 220 
Widal’s test, 216 
Worms, 237 

flat, 238 

round, 246 

sucking, 245 


ANTHELASMA, 77, 575 
Xanthin calculi, 433 
Xanthoprotein, 362 
Xerosis, bacillus of, 225 


EAST fungi, 231 
Yellow fever, bacillus of, 221 


TOOGLEA, 200 
Zuckergussleber, 402 
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BURCHARD, M.D., D.D.S., Special Lecturer on Dental Pathology and 
Therapeutics in the Philadelphia Dental College. In one royal octavo volume 
of 587 pages, with 388 Engravings and 2 Coloured Plates. Cloth, Gilt top, 
Price 225. net 


DENTAL METALLURGY: A Manual for the 


Use of Dental Students and Practitioners. 
By CHARLES J. ESSIG, M.D., D.D.S., Professor of Mechanical Dentistry 
and Metallurgy in the Dental Department of the University of Pennsylvania. 
New (Fourth) Edition, thoroughly revised by AUGUSTUS KOENIG, B.S., 
M.D., Demonstrator of Metallurgy in the Dental Department of the 
University of Pennsylvania. In one 12mo volume of 286 pages, with 43 
Engravings. Cloth, Gilt top. Price 75. 6d. net. 

To meet the needs of all concerned—students, teachers and dentists—the 
work has been subjected t0 a most searching revision. As now issued, it is 
believed to be complete as a laboratory guide, a practical working manual and 
a book of instruchon. No eflort has been spared to make it represent the 
latest and best knowledge with scientific accuracy, direciness and simplicity. 


BACON.—A Manual of Otology. By GORHAM 


BACON, A.B., M.D., Professor of Otology in Cornell University Medical 
College, New York ; Aural Surgeon, New York Eye and Far Infirmary. 
With an Introduetory Chapter by CLARENCE JOHN BLAKE, M.D,., 
Professor of Otology in Harvard University. 422 pages, with 114 Illustrations 
and 3 Coloured Plates.. New (Second) Edition, thoroughly Revised and 
greatly Enlarged, 108. 6d. net. 

“The avowed object of ıhe author of this book is to meet the demands of 
the student by gising him a short and compact treatise on the sulrject, and at 
the same time to aflord him a book of easy reference, . 

‘“‘ The manual before us, as it gives a clear and concise account of the 
present-day knowledge of the subject of otology, is one to be commended to 
the notice of students, and to those praetitioners who have not had the oppor- 
tunity of praetical instruction in the diagnosis and treatment of aural afiec- 
tions,”— Journal of Laryngology. 
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BALLENGER and WIPPERN.—A Text-Book of 
Diseases of the Eye, Ear, Nose, and Throat. 


By W. L. BALLENGER, M.D., Assistant Professor of Otology, Rhinology 
and Laryngology in the College of Physicians and Surgeons, Chicago, and 
A. G. WIPPERN, M.D., Bio ar of Ophthalmology and Otology, Chicago, _ 
Eye, Ear, Throat, Nose College, Chicago. In one handsome 12mo volume 
of 525 pages, with 148 Tllustrations, and 6 Coloured Plates. Cloth, Ios. net. 

‘““In general, the. information given is good, and there are many practical 
suggestions which are of distinct value.”’—-Zancet. 


BARKER.--The Nervous System and its Con- 


stituent Neurones. Designed for the use of 
Practitioners of Medicine and of Students of Medicine and Psychology. By 
LEWELLYS F. BARKER, M.B. Tor., Associate Professor of Anatomy, in 
the Johns Hopkins University, and Assistant Resident Pathologist to the 
Johns Hopkins Hospital. 8vo. 1122 pages. With 2 Coloured Plates and 676 
Illustrations in the text. Roxburgh binding, Gilt top, 255. net. 

“It is difhicult within the limits allotted to do justice to this remarkable 
book, which will probably at once occupy the premier position amongst 
English books on Neuro-Histology. ... . As a whole the work is a masterly 
exposition of the minute structure of the Nervous System, which will be of the 
utmost value to the Neurologist.”— Zdinburgh Medical Jour nal. 

; No more accurate, full, and, apart from technical details, more 
generally understandable book on this important subject exists in the English 
language, or, as far as we are aware, in any other. ”— British Medical Journal. 


BERKLEY.—A Treatise on Mental Diseases. By 
HENRY J. BERKLEY, M.D., Clinical Professor of Psychiatry, The Johns 
Hopkins University : Chief Visiting Physician to the City Insane Asylum, 
Baltimore. 

In one handsome royal octavo volume of 624 pages, with Frontispiece, 
Lithographie Plates, and Illustrations in the text. Price, in Cloth, 2ıs. net; 
or in Half Morocco binding, 255. net. 

“The breadth of view, soundness of judgment, and lucidity of expression 
which in general characterise Professor Berkley’s 7reatise on Mental Diseases 
place it in the first rank of such works. Beautifully illustrated by photographs, 
diagranıs, and coloured drawings. ... .. The clinical description of mental 
diseases which forms the bulk of the book is of such sustained excellence that 
it is difhcult to single out chapters for particular notice. To English readers, 
however, the section on Chronic Progressive Paranoia, an insanity which has 
received so much attention in Germany and America, will be of special interest. 
The book is well illustrated, contains an extensive and valuable bibliography, 
and may be warmly recommended.” — British Medical Journal. 

nr HDlearly. and. coneisely written ...\ quite up to..date . .suehl 
written . . . clear, fresh, and concise. ”— Zdinburgh Medical Journal. 


BIGELOW and MASSEY.—International Sys- 


tem of Electro-Therapeutics. For the use of 
Students, General Practitioners, and Specialists. By EMINENT AU- 
THORITIES. Edited by HORATIO R. BIGELOW, M.D. ‚ Fellow of the 
American Electro- Therapeutic Association, etc., and G. BET TON MASSEY, 

M.D., Physician to the Gynzxcological Department of Howard Hospital, etc. 

Assisted by 38 Eminent Specialists in Europe and America as Associate 
Editors. Second Edition. Thoroughly Revised, Rearranged, and greatly 
Improved, including an entirely new Section on the X-rays. "Fully Ilustrated 
with many Fine Engravings. Complete in one royal octavo volume of 1160 

pages. Roxburgh binding. Price 255. net. 
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BOAS.—-Diseases of the Intestines. B9 Dir 
BOAS, Specialist for Gastro-Intestinal Diseases in Berlin. Authorised Trans- 
lation from the first German Edition, with special additions. By SEYMOUR 
BASCH, M.D., New York City. Octavo. Forty-seven Illustrations. Cloth, 
price 2Is. net. 


BROCKWAY.-A Text-Book of Anatomy. By 


FRED J. BROCKWAY, M.D., Assistant Demonstrator of Anatomy, College 
of Physicians and Surgeons, New York. In one handsome 12mo volume of 
about 400 pages, richly Illustrated. In Preparation. 


BRYANT. Operative Surgery.—By JOSEPH D. 


BRYANT, M.D., Professor of the Principles and Practice of Surgery, 
Operative and Clinical Surgery, University and Bellevue Hospital 
Medical College ; Visiting Surgeon to Bellevue and St Vincent’s 
Hospitals. 

Vol. I.: General Principles, Anzsthetics, Antiseptics, Control of 
Haemorrhage. Treatment of Operation-Wounds, Ligature of Arteries, ÖOpera- 
tions on Veins, Capillaries, Nervous System, Tendons, Ligaments, Fascix, 
Muscles, Burs&e, and Bones. Amputations, Deformities, Plastic Surgery. 
6IL pages, containing 749 Illustrations, 50 of which are coloured. Vol. 
II.: Operations on Mouth, Nose, and (Esophagus, the Viscera connected 
with the Peritoneum, the Thorax and Neck, Scrotum and Penis, and 
Miscellaneous Operations. 760 pages, containing 827 Illustrations, 40 of 
which are coloured. Third edition, enlarged, thoroughly revised, and 
rewritten. Handsomely bound in cloth. Price 42, 2s. net for the complete 
work. 

““.... Exceedingly well done, and, in fact, the general quality of the 
work is such as to lead us to recommend it to the attention ofany one interested 
in the wide subject of operative surgery.” — Glaseow Medical Journal. 

“. . . Fully representative of present-day practice. ..... This abundance 
of graphic teaching will greatly enhance the value of the work to the student. 

. . Reflects the best modern surgical practice. The student or surgeon 
may unhesitatingly regard this book as a trustworthy guide, and we cordially 
commend it to their notice.” — Zancet. 


BUTLER.—The Diagnostics of Internal Medi- 


CASPARI. 


cine: A Clinical Treatise upon the recognised 
Principles of Medical Diagnosis, Prepared for the use of Students and 
Practitioners of Medicine. By GLENTWORTH REEVE BUTLER, A.M., 
M.D., Chief of the Second Medical Division, Methodist Episcopal Hospital ; 
Attending Physician to the Brooklyn Hospital; Consulting Physician to the 
Bushwick Central Hospital; formerly Associate Physician, Departments of 
Diseases of the Chest and Diseases of Children, St Mary’s Hospital, 
Brooklyn, N.Y.; Fellow of the New York Academy of Medicine; Member 
of the Medical Society of the County of Kings, &c. In one very handsome 
royal octavo volume of 1087 pages, with five Coloured Plates and 246 
Illustrations and Charts in the text. Price, handsomely bound in half 
MOTOCCo, 255. net. 

““Numerous as have been the attempts, both in this country and abroad, to 
compile a satisfactory work on medical diagnosis, all these attempts have, so 
far as we are aware, heretofore ended more or less in failure. ‘ The Diagnostics 
of Internal Medicine,’ like many other American works on Medicine, is as 
original in method as it is successful in its execution . . . is essentially 
practical. We may express the opinion that Dr Butler’s work on diagnosis 
IS UNDOUBTEDLY THE BEST WORK OF ITS KIND.”-- Lancet. 





A Treatise on Pharmacy. For 
Students and Pharmacists. By CHARLES, CASPARI, 18... Ph.G,, 
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Professor of the Theory and Practice of Pharmacy in the Maryland 
College of Pharmacy, Baltimore. New (Second) and thoroughly.revised 
Edition. In one handsome octavo volume of 774 pages, with 301 Engravings 
and a Portrait Plate. Cloth, Gilt top, 195. net. 

*“ Professor Caspari has issued a revised and enlarged second edition of his 
excellent treatise on pharmacy, in which the various sections of the invaluable 
work are brought up to date and new matter incorporated, Itisa book that 
the pharmacist needs every day and the student every hour.”— British and 
Colonial Druggist. » 


COAKLEY.-—-A Manual of Diseases of the Nose, 


Throat, Naso-Pharynx and Trachea. For the 
use of Students and Practitioners,. By CORNELIUS G. COAKLEY, M.D,, 
Clinical Professor of Laryngology in the University and Bellevue Hospital 
Medical College, New York. In one 12mo volume of 536 pages, with 92 
Engravings and 2 Coloured Plates. Cloth, price 125. net. 

“. . . The excellent way in which the entire field has been covered. ... 
The work is a convenient and inexpensive guide to the entire field of diseases 
of the nose and throa®, which may be recommended as a complete and trust- 
worthy summary of the subject,” — Medical News. 

“,.. Soclear and concise that the perusal of the work is a pleasure.” — 
Practitioner, 


COATES.--A Text-Book of Bacteriology and 
Hygiene. By WasE: GOATESE RM BE 


Instructor in Bacteriology and Pathology, College of Physicians and Surgeons, 


Chicago. In one handsome 12mo volume of about 350 pages, with many 
Illustrations. In Preparation. 


COLBECK and CHAPLIN.— The Science and 
Art of Prescribing. By E. H. COLBECK, 


B.A., M.D. (Cantab.), M.R.C.P. (Lond.), D.P.H. (Cantab.), Physician to 
out-patients at the City of London Hospital for Diseases of the Chest, 
Victoria Park, E.; Physician to the Metropolitan Dispensary, etc., etc. ; 
and ARNOLD CHAPLIN, B.A., M.D. (Cantab.), M.R.C.P. (Lond.), 
Physician to out-patients at the City of London Hospital for Diseases of the 
Chest, Victoria Park, E. ; Physician to out-patientsat the East London Hospital 
for Children, etc., etc. In one 12mo volume of about 160 pages. Ready 
immediately. 


COLLINS.—-A Text-Book of Medical Diagnosis. 


By C. P. COLLINS, M.D., Attending Physician to St Luke’s Hospital, New 
York. In one handsome r2mo volume of about 350 pages. In Preparation. 


COLLINS and ROCKWELL. — Physiology. By 


H. D. COLLINS, M.D., Assistant Demonstrator of Anatomy, and W. H. 


ROCKWELL Jr., A.B., M.D., Assistant Demonstrator of Anatomy, . 


College of Physicians and Surgeons, New York. Demy Svo, 323 pages. 
Illustrated, with 153 Engravings. Bound in eloth. Price 78. öd. net. 

“This book fulfils its purpose, as set forth in the preface, viz., oo To 
help the student to acquire a knowledge of Physiology, such as will enable 
him to read with better understanding the larger works on the subject; . » + 
also to give him actually fuller and more accurate information than can be 
obtained from the various and popular quiz-compends.” 


CORLETT.--A Treatise on the Acute, In- 
fectious Exanthemata.--Variola, Rubeola, 
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including Scarlatina, Rubella, Varicella 
and Vaccinia, with Especial Reference to 


Diagnosis and Treatment. By WILLIAM 
THOMAS CORLETT, M.D., L.R.C.P. London ; Professor of Dermatology 
and Syphilology in Western Reserve University ; Physician for Diseases of 
the Skin to Lakeside Hospital ; Consulting Dermatologist to Charity Hospital, 
St Alexis Hospital, and the City Hospital, Cleveland; Member ol the 
American Dermatological Association and the Dermatological Society of 
Great Britain and Ireland. In one very handsome octavo volume of 400 pages, 
illustrated by 12 Coloured Plates, 28 Half-tone Plates from life, and 2 Engrav- 
ings. Cloth. Price 18s. net. 


CROCKETT.-—A Text-Book of Diseases of 


Nomen By MONZSZGEOMERY!. 


CROCKETT, A.B., M.D., Adjunct Professor of Obstetrics and Clinical 


. Gyn&cology, Medical Department, University öf Buffalo, New York. In 


one handsome 12mo volume of 368 pages, with 107 Illustrations. Cloth, 
7s. 6d. net. 

* Nothing of importance has been overlooked. ... The teaching is 
up-to-date, and the most important operations are clearly described.” — Glasgow 
Medical Journal, 

‘‘ The book is well and clearly written, and gives a sound and well- 
balanced view cf the subject ... . will doubtless be appreciated by a large 
eircle of readers.” — Practitioner. 


CULLEN.-—-Cancer of the Uterus: its Pathology, 


Symptomatology, Diagnosis, and Treatment. Also the Pathology of Diseases 
of the Endometrium. By THOMAS STEPHEN CULLEN, Associate Pro- 
fessor of Gynzcology in the Johns Hopkins University. Illustrated by Max 
Brödel and Hermann Becker, Royal octavo. 709 pages, with ıı Plates and 
over 300 Coloured and Black Illustrations in the text. #rice, bound in cloth, 
31s. 6d. net ; or handsomely bound in half morocco, price 368. net. 

This work contains a complete history of the development of Cancer of 
the Uterus, gives in detail the various pathological onditiöns that have to 
be differentiated from cancer, and deals fully with the newer methods of 
treatment. It embraces a careful examination of the pathological material 
from the Gynacological Department of the Johns Ilopkins Hospital for the 
last seven years. 

“. .. We may safely say, indeed, that the student who has mastered the 
contents of this book, or who has even carefully studied its numerous illustra- 
tions, will find himself abreast of all that is known about cancer of the uterus. 
. ... For the spirit that pervades it, as well as for the excellence of the work 
which it records, we feel that we cannot sufliciently recommend this book to 
the notice of our readers." — Glasgow Medical Jowrnal, 

“Dr Cullen’s “Cancer of the Uterus’ is a fine monograph on a grave 
subject. The book itself is a sumptuous publication of the familiar Poos 
Hopkins University type. The rich material for the text is derived from the 

naecological operating room of the Johns Hopkins Hospital, and from Dr 

Ioward Kelly’s private sanatorium. The value of such material depends 
upon how those who possess it make use of it. We know that the Baltimore 
School of Medicine have carried the utilisation of clinical and scientific material 
almost to perfection; and this volume is a fresh witness to this truth. If we 
enquire whether the resources of similar institutions in the British Empire are 
as well employed as in America, we doubt ifthe reply would be equally satis- 
factory. Yet we are not without a good model for imitation. . „ . The pages 
devoted to operative treatment are most instructive, and valuable tables of 
results are given in an appendix. Dr Cullen specially appeals to the general 
practitioner, For one of the eurses of uterine cancer in its clinical aspect is 
the difheulty of its recognition in an early stage, when operation affords almost 
certain immunity against recurrence. The author therefore lays great stress 
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on the removal and examination of uterine tissues for diagnostic purposes. 
He says much about the curette and about snipping off pieces of suspected 
tissue, and gives directions for preserving them so that they may be prepared 
for the microscope and examined by experts. There can be no doubt that 
Dr Cullen is right in insisting on investigation of this kind. The praetitioner 
is now a well-educated man, and knows that he runs a grave responsibility if 
he trifles with a suspected case for months or simply watches its development. 
He cannot be expected to prepare sections or to be certain what such sections 
demonstrate; but there are in this country as in America several institutions 
where clinical and pathological researches are undertaken. Lastly, the clinical 
features of the different varieties of uterine cancer and of innocent diseases 
which simulate it are described very clearly, so that Dr CuLLEN’s VOLUME 
WILL BE AS USEFUL TO THE PRACTITIONER AS TO THE SPECIALIST AND THE 
TEACHER OF PATHOLOGY, "— British Medical Journal. 


CURTIS. -Voice-Building and Tone-Placing. 


Showing a new method of relieving injured vocal cords by tone exercises. 
By IH, HOLBROOK CURTIS, Ph.B., M.D., Fellow of the New York 
Academy of Medicine; Member of the American Medical Association ; 
Member of the British Laryngological, Rhinological and Otological Associa- 
tion, ete., etc. In one 12mo volume of 227 pages, with numerous Illustra- 
tions. Handsomely bound in eloth, gilt top. Price 75. 6d. net. 


 DENCH.--Diseases of the Ear: A Text-Book for 


Practitioners and Students of Medicine. By EDWARD BRADFORD 
DENCH, Fh.B., M.D., Professor of Otology in the Bellevue Hospital 
Medical College ; Aural Surgeon to the New York Eye and Ear Infirmary, 
etc. 8vo. 645 pages, with 8 Coloured Plates and 152 Illustrations in the 
text. Cloth, 2ıs. net. 

‘“ The name of the author is so well known in connection with advanced 
aural surgery, that one approaches this volume with feelings of the greatest 
anticipation, feelings which are truly satisfied, for there exists but one or 
two works on Aural Surgery which can compare with it, and they are all 
of slightly older issue. This volume is by far the most scientific work of 
its kind. It is complete, full of detail, and exhibits at the same time 
the knowledge and skill of the writer, and his aptitude in teaching the 
same. u, 

“The portion of the work devoted to Anatomy and Physiology is ex- 
ceptionally clearly rendered, the plates being excellent as well as numerous.” 
— Treatment. 


DONDERS.-—-Refraction : An Essay on the Nature 


and the Consequences of Anomalies of Refraction. By F. C. DONDERS, 
M.D., late Professor of Physiology and Ophthalmology in the University of 
Utrecht. Authorised Translation. Revised and Edited by CHARLES 
A. OLIVER, A.M., M.D.,, one of the Attending Surgeons to the 
Wills Eye Hospital ; one of the Ophthalmic Surgeons to the Philadelphia 
Hospital, etc. With a very handsome Portrait of the Author and a series of 
Explanatory Diagrams. 8vo. Price 6s. net. A : 

“, Nothing but the highest praise can be given to the work itself, 
which will for years to come continue to reflect the highest honour on the great 
man who wrote it.”— British Medical Journal. 


DUDLEY.--Diseases of Women : A Treatise on 


the Principles and Practice of Gynwecology for Students and Practitioners. 
By E. C. DUDLEY, M.D., Professor of Gynxcology in the Chicago Medical 
College. Second Edition, Revised and Enlarged, in one very handsome octavo 
volume of 717 pages, with 453 Engravings, of which 47 are Coloured, and 
8 full-page Plates in Colours and Monochrome. Cloth, 215. net. R 

“We know of no work on gyniecology better written or more suitable for 
the needs of the student and the general practitioner. "The methods of treat- 
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ment advised are practical and in accord with the accepted views of the 
profession, The illustrations are attractive and helpful.” — Medical Standard. 

““;horough, and based on the author’s wide clinical experience, The 
book is well bound, clearly printed, and provided with a large number of 
diagrammatic illustrations, which, with the numerous tables on differential 
diagnosis, should tend to assist its readers in their comprehension of the 
text.” — Glasgow Medıcal Journal, 


EGBERT.-—-A Manual of Hygiene and Sanita- 
tion By SENECA EGBERT, AM, M.D, 


Professor of Hygiene and Dean of the Medieco-Chirurgical College of Phila- 
delphia ; Member of the American Medical Association, ete., etc. Second 
Edition, Enlarged and thoroughly Revised. In one small octavo volume of 
436 pages, with 77 Engravings. Cloth. Price 108. 6d. net. 

** Its pages may be read with distinct advantage by students of hygiene. . . . 
It is well written, clear, and covers a somewhat surprising expanse of subject, 
econsidering the size of the volume. ”— Laser, 


ECKLEY.— Regional Anatomy of the Head and 


Neck. A Manual for Dental Students and 


Practitioners. By WILLIAM T. ECKLEY, M.D,, Professor of Anatomy, 
and CORINNE B. ECKLEY, M.D., Demoönstrator of Anatomy in the 
College of Physicians and Surgeons, Chicago, and in the Medical and Dental 
Departments of the University of Illinois, etc. 

In one handsome octavo volume of 240 pages, with 36 Engravings in the 
text and 20 full-page Plates in Black and Colours. Cloth, ı2s. 6d. net. 


EVANS.—A Text-Book of Obstetrics.. By DAVID 


J. EVANS, M.D., Demonstrator of Obstetries, M‘Gill University, Faculty 
of Medicine, Montreal. In one handsome 12mo volume of 409 pages, 
with 148 Illustrations. Cloth, 7s. 6d. net. 

‘‘ This isa clearly written and nicely published little work on Obstetrics, 
on which the author must, on the whole, be congratulated. . . . We are sure 
= book will be appreciated by Students.”— Dublin Journal of Medical 

cience. 

* We can thhoroughly recommend this small text-book to both Students and 
Practitioners.”— Glasgow Medical Journal. 


EWING.— Clinical Pathology of the Blood: A 


Treatise on the General Prineiples and Special Applications of Hematology. 
By JAMES EWING, A.M., M.D. Professor of Pathology in Cornell 
University Medical College, New York City. In one very handsome octavo 
volume of 432 pages, illustrated with 30 Engravings and 14 Coloured 
Plates drawn by the Author. Price 18s. net. 

‘To any one engaging in such researches (and every practitioner must 
engage in them more or less) the work of Dr Ewing will be found invaluable. 
The book will be found a mine of information, and, indeed, will prove indis- 
pensable to any one investigating blood changes in disease. ”— Dublin Journal 
of Medical Science. 

“As a thoroughly sound and philosophical treatise on hazmatology, free 
from prejudice and exaggeration, the book may be strongly recommended 
alike to the beginner and the advanced student.” — Zrartitioner, 


GALLAUDET.—A Text-Book of Surgery. By 
BERN B. GALLAUDET, M’D., Demonstrator of Anatomy, and Clinical 
Lecturer on Surgery, College of Physicians and Surgeons, New York, . In one 
handsome 12mo volume of about 400 pages, with many Illustrations. In 
Preparation, 
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GAYLORD and ASCHOFF.— The Principles of 
Pathological Histology. By HARVEY R. 


GAYLORD, M.D., Professor of Surgical Pathology in the University of 
Buffalo, N.Y., and LUDWIG ASCHOFF, M.D., Professor and First 
Assistant in the Pathological Institute ofthe University of Göttingen, Germany, 
with an Introductory Note by WILLIAM II. WELCH, M.D., Professor of 
Pathology in Johns Hopkins University, Baltimore. 

A Combined Atlas and Treatise upon Disease-Structure, giving 
the best methods for mieroscopical tissue diagnosis, the actual appearance 
of each abnormal condition, and its clinical significancee. It applies 
science directly to practice. The most accurately and elaborately illus- 
trated work extant on its subject. Quarto, 354 pages, with 81 Engravings 
in the text, and 40 full-page Plates of Helio-Types and Coloured Litho- 
graphs, containing about 200 figures. Handsomely bound in half morocco, 
315. 6d. net. 


GERRISH.--A Text-Book of Anatomy. Edited 
by FREDERIC H. GERRISH, M.D., Professor of Anatomy in the 
Medical School of Maine at Bowdoin College. In one magnificent imperial 
octavo volume of 915 pages, with 950 Engravings in Black and Colours. 
Handsomely bound in cloth. Price 275. net; or in half morocco, 315. 6d. . 
net. 

In this magnificent work no eflort or expense has been spared to combine 
an authoritative text with the most successful anatomical pictures which hıve 
yet appeared in the world. 

The Editor has secured the co-operation of the Professors of Anatomy in 
leading medical colleges, and with them has prepared a text conspicuous for 
its completeness, simplieity, unity and judicious selection of such anatomical 
facts as bear on physiology, surgery and internal medicine in the most com- 
prehensive sense of those terms. The authors have endeavoured to make a 
book which shall stand in the place of a living teacher to the student, and 
which shall be of actual service to the practitioner in his clinical work, em- 
phasising the most important details, clarifying obscurities, helping most in 
the parts most difhicult to learn, and illustrating everything by all available 
methods. 

Pictorially, “ Gerrish’s Text-Book of Anatomy” marks a great advance 
beyond even the elaborately illustrated works hitherto procurable, the series of 
engravings being far more extensive both in number and in the use of colours. 
They have been drawn so large that every detail is distincet, and a particular 
advantage has been achieved by engraving the names of the parts directly 
upon them, whereby the nomenclature, positions, and relations of the various 
structures are impressed on the memory at a glance, and the great difficulties 
inseparable from reference letters and lines are avoided. 

By a new and ingenious arrangement this one volume serves as a complete 
Atlas of Anatomy, a dissecting guide, and a thorough treatise on systematic, 
descriptive, and applied anatomy. | 

Special interest will attach to the novel pictorial method of showing the 
origin, contour, and insertion of muscles, to the complete series of Röntgen- 
ray engravings, the normal living skeleton in relation to the soft parts, and to 
an equally important series of surface landmark photographs and annexed 
diagrams. 

From the Glasgow Medical Journal. —“. . . We can recommend the work 
very cordially to practitioners and otheıs whose desideratum is a richly illus- 
trated text-book, reliable in its information, and easily handled.” 


GRANDIN and JARMAN.—Practical Obstetrics. 


Pregnancy, Labour, the Puerperal State, and Obstetric Surgery. A Text-Book 
for Physicians and Students. By EGBERTH.G RANDIN, M.D., Consulting 
Obstetric Surgeon to the New York Maternity Hospital, Consulting Gyne- 
cologist to the French Hospital, ete. ; with the collaboration of GEORGE W. 
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JARMAN, M.D., Obstetric Surgeon to the New York Maternity Hospital, 
Gyneeologist to the Cancer Hospital, etc. New (Third) Thoroughly Revised 
Edition. In one Handsome royal octavo Volume of 500 pages, with 52 
Full-Page Photogravure Plates taken from Nature, besides many other cuts in 
the text, the whole forming the Most Modern and Complete Work on the 
Seience and Art of Obstetrics. Cloth, Price 18s. net, 


GRINDON.--A Text-Book of Skin Diseases. By 
JOSEPH GRINDON, M.D., Professor of Dermatology, St Louis and 


Missouri Medical College, St Louis. In one handsome I2mo volume of 350 
pages, with many Illustrations. In Preparation, 


HANSELL and REBER.--A Practical Handbook 


on the Muscular Anomalies of the Eye. By 
HOWARD F. HANSELL, A.M., M.D., Clinical Professor of Ophthalmo- 
logy, Jefferson Medical College ; Professor of Diseases of the Eye, Philadelphia 
Polyclinie and College for Graduates in Medieine, etc., etc. ; and WENDELL 
REBER, M.D,., Instructor in Opthalmology, Philadelphia Polyclinic and 
College for Graduates in Medicine, etc,, etc. With 28 Illustrations and one 
Plate, 182 pages. Price 6s. net. 

‘“* This little book, whose modest aim is to serve as a guide to * beginners in 
ophthalmie work,’ will, we think, be read with interest even by surgeons of 
experience . , . based on much clinical observaticn, and is marked by a 
soberness of judgment which has not always been conspicuous in works deal- 
ing with this subject. ‘The methods of diagnosis are clearly described, and 
the lines of treatment—general, optical, and operative, are fully and temper- 
ately discussed. .. . We think the book is a good one, and likely to be help- 
ful to students—more helpful possibly in some respects than Maddox’s work 
on the same subject, inasmuch as it deals rather with patients in tlıe flesh 
than with problems in physiological opties. ”—OpAthalmic Review. 


HARDAWAY.--A Clinical Manual of Skin 
Diseases : With Special Reference to Diagnosis 


and Treatment ; for the use of Students and General Practitioners. By W. A. 
HARDAWAY, A,M., M.D., Professor of Diseases of the Skin and Syphilis 
in the Missouri Medical College, St Louis ; Physician for Diseases of the Skin 
to the Martha Parsons’ Hospital for Children and to St John’s Hospital ; 
Ex-President of the American Dermatological Association. Second Edition, 
Revised and Enlarged. In one small octavo volume of 557 pages, with 42 En- 
gravings and 2 Plates. Cloth,. Price 10s, 6d. net. 


HARE.-Practical Diagnosis. The use of 
Symptoms in the Diagnosis of Disease. By HOBART AMORY HARE, 
M.D,., Professor of Therapeutics and Materia Medica in the Jefferson Medical 
College of Philadelphia, etc. New (Fourth) Edition. 623 pages, with 205 
Engravings and 14 full-page Coloured Plates. Cloth 215. net. 

“Dr Hare is to be congratulated on having written a most stimulating and 
suggestive book.”— Lancer. 

* Handsome and beautifully illustrated, ... . The matter is worthy of 
the illustrations, and greater praise cannot be given toit. It is made very 
readily accessible by a very full index, which fills more than forty pages.” — 
Quarterly Medical Journal. 

“We congratulate the author on a book that has been of value to a very 
varied class of readers, both students and practitioners.”—Practitioner. 


HARE.--A Text-Book of Practical Therapeutics: 


With Especial Reference to the Application of Remedial Measures to Disease 
and their Employment upon a Rational Basis, By HOÖBART AMORY 
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HARE, M.D., Professor of Therapeutics and Materia Medica in the Jefferson 
Medical College of Philadelphia. With special chapters by Drs G. E. DE 
SCHWEINITZ, EDWARD MARTIN, and BARTON C. HIRST. New 
(Eighth) Edition. In one octavo volume of 796 pages, with 37 Engravings 
and 3 Coloured Plates. Price 215. net. 

The demand for eight editions of Professor Hare’s Practical Therapeutics in 

‚ nine years proves its accepted position as a standard work for both students 

and practitioners, whose needs it equally answers. The author has faithfully 
revised it at each opportunity, so that it is always up-to-date, and is so 
recognised. The latest revision has increased the volume by about 25 pages, 
and two full-page plates have been added. 

Reviews of former editions :— 

* We can thoroughly recommend this book to practitioners and students.” 
— Laneet, 

‘““ We strongly recommend the book as a useful aid to the practical work of 
the profession,”— Scottish Medical and Surgieal Journal. 

*“ The work can be strongly recommended to English practitioners, to whom, 
perhaps, it is not so well known as it undoubtedly deserves to be.” — Owarterly 
Medical Journal. 


HARE.--The Medical Complications, Accidents, 


and Sequelz of Typhoid or Enteric Fever. 
By HOBART AMORY HARE, M.D., B.Sc., Professor of Therapeutics in 
Jefferson Medical College of Philadelphia, Physician to the Jefferson Medical 
College Hospital, Laureate of the Medical Society of London, of the Royal 
Academy in Belgium. With a special chapter on the mental disturbances 
following Typhoid Fever, by F. X. DERCUM, M.D., Clinical Professor of 
Diseases of the Nervous System in the Jefferson Medical College. 286 pages, 
8vo. Illustrated. Price 105. 6d. net. 

“, .. In his work, Dr Amory Hare has given to the literature of 
Typhoid Fever a valuable contribution, and has added to the reputation of the 
great American School of Medicine. "— Dublin Journal of Medical Science. 


HARRINGTON.-—-A Manual of Practical Hygiene 


for Students, Physicians, and Medical Officers. By CHARLES HAR- 
RINGTON, M.D., Assistant Professor of Hygiene in the Medical School 
of Harvard University. In one very handsome octavo volume of 729 pages, 
Illustrated with 12 Platesand 105 Engravings. Price 2Is. net. 


HAYDEN.--A Manual of Venereal Diseases. By 
JAMES R. HAYDEN, M.D., Chief of Venereal Clinic and Instructor in 
Venereal and Genito-Urinary Diseases, College of Physicians and Surgeons, 
New York. Third Edition. In one 12mo volume of 350 pages, with 
60 Engravings. Cloth. Price 75. 6d. net. 


HEMMETER.--Diseases of the Stomach. Their 


special Pathology, Diagnosis, and Treatment, with sections on Anatomy, 
Physiology, Analysis of Stomach contents, Dietetics, Surgery of the Stomach, 
etc, In three parts. By JOHN C. HEMMETER, M.B., M.D., Ph.D., 
Clinical Professor of Medicine at the Baltimore Medical College, Consultant 
to the Maryland General Hospital, etc. With many original Illustrations, 
a number of which are in Colours, and a Lithograph Frontispiece. New 
(Second) Edition, thoroughly Revised and greatly Enlarged. One volume, 
royal octavo, 898-pages. Price 30s. net. > 

“Dr Hemmeter’s Treatise comprises a thorough survey ofthe whole subject 
of disease of-the stomach, and nothing is omitted which is material to its full 
comprehension. . .„ . We part from Dr Hemmeter’s work with the sense that 
it embodies the best knowledge of the time, that it is a book which isı of 
inestimable value as a work of reference, and that it will well repay the most 
careful study which can be given to it. The index is remarkably complete.” 
— Lancet. 
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HIRT.— The Diseases of the Nervous System. 
A Text-Book for Physicians and Students By Dr LUDWIG HIRT, 
Professor at the University of Breslau. Translated, with permission of the 
Author, by August Hoch, M.D., assisted by Frank R. Smith, A.M. (Cantab.), 
M.D., Assistant Physicians to the Johns Hopkins Hospital. With an In- 
troduction by WILLIAM OSLER, M.D., F.R.C.P., a De of Medicine in 
the Johns Hopkins University, and Physician-in-Chief to the Johns Hopkins 
Hospital, Baltimore. Second Edition, Revised and Enlarged. Royal 8vo, 731 
pages, with 181 Illustrations. Price 215. net. 

“It is.a delightful’book to study, and of the utmost value to the general 
practitioner,”— Medical Record. 


HOLT.-—-The Diseases of Infancy and Childhood. 


For the Use of Students and Practitioners of Medicine. By L. EMMET 
HOLT, A.M., M.D., Professor of Diseases of Children in the New York 
Polyclinic ; Attending Physician to the Babies’ Hospital and to the Nursery and 
Childs’ Hospital, New York ; Consulting Physician to the New York Infant 
Asylum and to the Hospital for Ruptured and Crippled, One volume of 1134 
pages, with 7 full-page Coloured Plates and 203 Illustrations. Half-morocco, 
gilttop. Price 255. net. 

“, .. The work is, in our judgment, one of the best yet published on the 
subject of children’s diseases. "—Laneer. 

* This is in every way an admirable volume, and we are genuinely pleased 
to congratulate Dr Holt on his work. Its very size led us to expect some- 
thing of the nature of a Dictionary-—a mere book of reference—-but we have 
found it conspicuously free of the stock-in-trade of the wholesale compiler. It 
is a monument of labour, and labour not of collation, but the ripe fruit of the 
many-sided practical experience of the author himself. It is a book that we 
can confidently recommend to every practitioner as the best we know in this 
department of medicine, and full of interest and useful suggestiveness from 
cover tocover. And when to excellence of matter and style are linked good 
printing, good paper, and good binding, we have a most acceptable volume. 
The excellent index and clear arrangement of subjects make the book one 
which is particularly easy to consult. We doubt whether there is any text-book 
on the Diseases of Children in the English language at once so readable, so accu- 
rate and so up-to-date in its informat#Sn on all important matters. We cer- 
tainly know of none better calculated to be helpful to the practitioner, whether 
in private or hospital practice. ”— Scottish Medical and Surgical Journal. 


HOLT.--The Care and Feeding of Children. A 


Catechism for the Use of Mothers and Children’s Nurses,. By L. EMMET 
HOLT, M.D., Professor of Diseases of Children in the New York Polyclinie ; 
Attending Physician to the Babies’ Hospital and the Nursery and Child’s 
Hospital, New York. Second Edition, Revised and Enlarged. I6mo, 108 
pages. Cloth, 28. net. e 

%* We know ofno similar work, even of twice its size, which contains so 
much trustworthy, practical information in such an easily intelligible form.” —- 
Scottish Medical and Surgical Journal. 


HYDE and MONTGOMERY.—A Practical 


Treatise on Diseases of the Skin. For the 
use of Students and Practitioners. By J. NEVINS HYDE, A.M., M.D., Pro- 
fessor of Dermatology and Venereal Diseases in Rush Medical College, Chicago, 
and FRANK HUGH MONTGOMERY, M.D., Assistant Professor of Skin, 
Genito-Urinary and Venereal Diseases, Rush Medical College, Chicago, etc. 
New (Sixth) and thoroughly Revised Edition. In one octavo volume of 831 
pages, with 107 Engravings and 27 full-page Plates in Colours and 
Monochrome. Roxburgh binding. Price 255. net. 

‘“ The authors of this text-book should feel satisfied with the success of 
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their work, as they find it necessary to produce their fifth edition two years 
only after the publication of the fourth, The treatise is certainly at present 
ONE OF THE STANDARD TEXT-BOOKS OF DERMATOLOGY, and gives a good 
account of the subject from the point of view of its teachers in English-speaking 
countries, It is very noticeable on reading the text-books published in the 
United States, how closely the ideas and methods coincide in both Trans- 
atlantic and British schools. . . . In our opinion, this work has distinctly risen 
in the scale of English text-books as the result of its careful revision, and we 
have no hesitation in recommending it as a thoroughly reliable guide to 
Dermatology.”—British Journal of Dermatology. 

‘“‘ From every point of view we can cordially recommend the book to our 
readers.” — Dublin Journal of Medical Science, 

* To its enterprising publisher, this must be one of the most satisfactory 
works he has issued. Appearing first in 1883, and reaching a second edition 
five years afterwards, it appeared in its present guise (fifth edition) at the close 
of 1899, a volume which every one concerned in its production may well 
contemplate with a sense of gratification. 

“ This admirable work is a valuable addition to any medical practitioner’s 
literary capital.” — Glasgow Medical Journal, 


JACKSON.— The Ready Reference Handbook 
of Diseases of the Skin. By GEORGE 


THOMAS JACKSON, M.D., Professor of Dermatology in the Woman’s 
Medical College ofthe New York Infirmary, and in the Medical Department 
of the University of Vermont ; Chief of Clinie and Instructor in Dermatology, 
College of Physicians and Surgeons, New York, etc., etc. Fourth Edition, 
Revised and Enlarged, 642 pages, with 80 Illustrations and 3 Coloured Plates. 
Demy 8vo. Price 125. 6d. net. 

““EVEN THOSE WHO ARE CONVERSANT WITH THE LITERATURE OF 
DERMATOLOGY WILL BE LIKELY TO LEARN SOMETHING FROM THIS ADMIR- 
ABLE LITTLE WORK." —Laneet. 

“, .. The very best of the short treatises on the subject which have 
been published. ,.. . In every way excellent, and it is a pleasure to 
recommend it to those desircus of having at hand an accurate and concise 
presentation of the subject of Dermatology.”—Nezw York Medical Journal. 

“... Has earned a permanent position in Dermatological literature. 
+. Dr Jackson has now made for his work a well-defined place. The 
present edition ofthe ready reference hand-book is certainly one of the best 
of the smaller treatises on Dermatology.”—Zractitioner. 


JEWETT.— The Principles and Practice of 


Obstetrics. By Eminent Authors. Edited by 
CHARLES JEWETT, M.D., Professor of Obstetries in the Long Island 
College Hospital, Brooklyn, Fellow of the British Gynecological Society, etc. 
In one handsome octavo volume of 768 pages. Illustrated with 441 Engrav- 
ings, many coloured, and 22 Coloured Plates. Roxburgh binding, 255. net. 

“... Of a high-class order. There are no fewer than nineteen con- 
tributors to this volume, and we may say that each has done his part well... . 
This is full and trustworthy, and its value is enhanced by several fine engrav- 
ings, both plain and in colour, as well as several beautifully-coloured plates, 
which are really works of art. ..... In a book by so many contributors, it 
is not often that one finds all the articles of such order of merit. We have 
had great pleasure in reading it. It is excellently got up in every way. Dr 
Jewett has done his work well, and with his collaborateurs has produced a 
work on Öbstetrics which we can with every confidence recommend to the 
student and practitioner as a reliable guide to them in their difficulties.— 
Glasgow Medical Journal. 


JEWETT.— Essentials of Obstetrics. By 


CHARLES JEWETT, A.M., M.D., Sc.D., Professor of Öbstetrics and 
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Gynecology in the Long Island College Hospital and Obstetrician and 
Gynecologist to the Hospital; Fellow of the British Gynecologieal Society, 
etc. Assisted by HAROLD F. JEWETT, M.D. New (Second) and Revised 
Edition, in one octavo volume of 386 pages, Illustrated with So Woodcuts and 
5 full-page Plates in Colours. Cloth, Price 10s. 6d, net, 


KEHR-—-Introduction to the Differential Diag- 
nosis of the Separate Forms of Gallstone 


Disease. Based upon his own experience gained 
in 433 Laparotomies for Gallstones. By Professor HANS KEHR of Halberstadt. 
Authorised Translation. By WILLIAM WOTKYNS SEYMOUR, A.B., 
Yale, M.D., Harvard. Formerly Professor of Gynzxcology in the University 
of Vermont ; Fellow ofthe American Association of Obstetricians and Gynx- 
cologists ; Surgeon to the Samaritan Hospital, Troy, New York. With an 
Introduction by Professor REHR. In one small octavo volume of 370 pages. 
Cloth, Price 9s. net. j 


KELLY.-- Operative Gynecology. By HOWARD 


A. KELLY, A.B., M.D., Fellow ofthe American Gynecological Society ; Pro- 
fessor of Gynecology and Obstetrics in the Johns ITopkins University and 
Gynecologist and Obstetrieian to the Johns Hopkins Hospital, Baltimore ; 
formerly Associate Professor of Obstetrics in the University of Pennsylvania ; 
Corresponding Member of the Societe Obstetricale et Gyn&cologique de Paris, 
and of the Gesellschaft Für Gebürtshulfe Zu Leipzig. In two royal octavo 
voluınes, with 24 Plates and 592 Illustrations. Handsomely bound in half 
morocco, gilt tops. Vol T., 587 pages ; Vol II., 573 pages. Price £3, 3s. net. 

‘“ This book, which is in two volumes, has now been published, and is un- 
doubtedly the most important work upon this subject which has yet been 
written in the English language. Not only the great excellence of the letter- 
press, but also tlıe arlistic merit of the very numerous illustrations with which 
it is furnished, render the work one well worthy of tlie American School of 
Gynecology and of the high reputation of its author. . . . Ofthe plates and 
illustrations it is impossible to speak too highly. Many of them are triumphs 
of the illustrator’s art, and the author is to be congratulated not only on his 
artists, but also upon his publishers, who have reproduced the artists’ drawings 
insuch a remarkable manner. ... .. The volumes are of the highest merit, 
will long remain the standard work upon the subject of which they treat, and 
should be in the hands of all gynecolögists and surgeons performing pelvic 
operations. — Zancet. 


KIMPTON’S POCKET MEDICAL FORMULARY. 


Containing Seventeen Hundred Prescriptions representing the latest and most 
approved methods of administering remedial agenıs By E. QUIN 
THORNTON, M,D., Demonstrator of T’herapeutics, Pharmacy, and Materia 
Medica in the Jefferson Aledical College, Philadelphia. In one wallet-shaped 
volume, strongly bound in leather, with pocket and pencil. Price 75. 6d. net. 

A new work of the utmost value to every medical man, It is arranged 
according to the most practically helpful plan. Under each Disease are given 
the most authoritative and efficacjous prescriptions for simple cases, as well as 
for the various stages and complications. _Instructive annotationsare appended 
wherever serviceable. The newer and the older drugs and therapeutic 
nieasures are recommended with no discerimination in favour of novelty, but 
solely on their merits, so that this work summarises the world's best 
therapeutics up-to-date, and presents them in a suggestive form for instant 
application. 


KIMPTON’S POCKET MEDICAL LEXICON; or, 
Dictionary of Terms and Words used in Medi- 
cine and Surgery. By JOHN M. KEATING, 
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M,.D., editor of ““ Cyclopxdia of Diseases of Children,” etc., author of the 
‘“New Pronouneing Dictionary of Medieine” ; and HENRY HAMILTON, 
author of “A New Translation of Virgil’s Aüneid into English Verse” ; co- 
author ofa “ New Pronouneing Dictionary of Medicine,” A Newand Revised 
Edition. 32mo, 282 pages. Cloth. Price 2s. 6d. net. Handsomely bound in 
leather, price 35. 6d. net. : 

‘“ Remarkably accurate in terminology, accentuation, and definition.”— 
Journal of American Medical Association. - 

‘“ Brief, yet complete. ... . It contains the very latest nomenclature 
even the newest departments of medicine.”— New York Medical Record. 


KING. —A Manual of Obstetrics. By A. F. A. 
KING, M.D., Professor of Obstetries and Diseases of Women in the Medical 
Department of the Columbian University, Washington, D.C., and in the 
University of Vermont, etc. Eighth Edition, Revised and Enlarged. In one 
demy octavo volume of 621 pages, with 264 Illustrations. Cloth, 125. 6d. net. 

““ Prof. King's Manual is now so well known that the appearance of the 
Sixth Edition calls only for a congratulatory note from the reviewer. A large 
number of additional illustrations have been introduced into the work, which is 
quite worthy of the high place it has attained in the undergraduate mind.” 
Edinburgh Medical Journal. 

‘“ The book is undoubtedly the best manual of obstetrics extant in English.” 
— The Philadelphia Polyclinic. 

“ We welcome this new edition, which gives a very excellent »&szrrze of the 
main facts of obstetrical theory and practice, and is likely to prove as fully 
popular as its predecessors.”— British Gynecological Journal. 


LIKES.—A Text-Book of Genito-Urinary and 
Venereal Diseases. By SYLVAN H. LIKES, 


M.D,, Demonstrator of Pathology and Genito-Urinary Surgery at the College 
of Physicians and Surgeons, Baltimore. In one handsome 12mo volume of 
about 350 pages, with many Illustrations. In Preparation. 


LINN.--The Health Resorts of Europe. —A 


Medical and Popular Guide to the Mineral Springs, Climatie, Mountain and 
Seaside Health Resorts, Milk, Whey, Grape, Earth, Mud, Sand, and Air 
Cures of Europe. By Dr THOMAS LINN of Paris and Nice. With 
Appendices : (a) British and Foreign IIydropathic Establishments, Sanatoria, 
Private Cliniques, «etc.; (b) The British Balneological and Climatological 
Society; (c) The Continental Anglo-American Medical Society; (d) The 
American Dental Society of Europe, etc. ; (e) Homes for the Treatment of 
Alcoholism, the Morphium Habit, et. In one crown octavo volume of 
328 pages. Price 2s. 6d. net. 


MAISCH’S Materia Medica.—Seventh Edition. A 


Manual of Organic Materia Medica : Being a Guide to Materia Medica of the 
Vegetable and Animal Kingdoms. For the use of Students, Druggists, 
Pharmacists and Physicians. By JOHN M. MAISCH, Phar.D., Professor 
of Materia Medica and Botany of the Philadelphia College of Pharmacy. 
New (Seventh) Edition, thoroughly revised in accordance with te new (1898) 
Edition British Pharmacopeia, by H. C. C. MAISCH, Ph.G. In one very 
handsome 12mo volume of 523 pages, with 285 Engravings. Cloth, 1os. 6d. 
net. 

“ For the past seventeen years this work has been a favourite text-book with 
American and English Students, and the influence it has exerted has been 
very marked, the system of classification adopted in it having proved to be.the 
most convenient in practice. ... . It must be acknowledged that the book 
remains the only fairly complete work of its kind. . . . Its price is 
moderate, the paper and printing are excellent, and the pharmaceutical student 
who does not procure a copy of the book is making a grievous mistake, "— 
Pharmaceutical Journal, 
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MALSBARY.—Practice of Medicine By 
GEORGE E. MALSBARY, M.D., Assistant to the Chair of Theory and 
Practice of Medieine, Medical College of Ohio, Cincinnati, 404 pages, 
Illustrated with 45 Engravings. Price 7s. 6d. net, 

. *, „. Accurate and up-to-date, Students preparing for examination will 
find a handy »dsuume.”— Scottish Medical Journal, 
‘‘ Worthy ofrecognition and success. The author possesses the art of clear 
statement and careful arrangement. ”— PRysieian and Surgeon, 


MARTIN & ROCKWELL.--A Text-Book of Chem- 
istry and Physics. By WALTON MARTIN, 


M.D,., Assistant Demonstrator of Anatomy, and WILLIAM H. ROCKWELL, 
Jr., A.B., M.D., Assistant Demonstrator of Anatomy, College of Physicians 
and Surgeons, New York. In one handsome 12mo volume of 366 pages, with 
137 Illustrations, Cloth, 75. 6d. net. 


MUSSER.--A Practical Treatise on Medical 


®. ” . 

Diagnosis. For the use of Students and 
Practitioners. By JOHN H, MUSSER, M.D., Professor of Clinical Medi- 
cine, University of Pennsylvania, Philadelphia. New (Fourth) Edition. 
Thoroughly Revised. In one octavo volume of 1104 pages, with 250 
Engravings and 49 full-page Coloured Plates, Cloth, 28s. net. Roxburgh 
binding, gilt top, 315. 6d. net. 

““ Dr Musser may be congratulated upon the outcome ofhis Jabours. A most 
valuable text-book is the result, containing a vast amount of information set 
forth in a manner to which no exception can be taken. ... BY A CAREFUL 
PERUSAL OF THESE PAGES A STUDENT MAY HOPE TO BECOME A VERITABLE 
SHERLOCK HOLMES IN THE DEDUCTION TO BE ARRIVED AT BY MERE 
OBSERVATION OF A PATIENT. The Illustrations are beautifully produced, and 
add to the value of a trustworthy and instructive manual.” —-Zaneez, 


NICHOLS and VALE.--A Text-Book of Histo- 
logy and Pathology. By JOHN B. NICHOLS, 


M.D., Demonstrator of Histology, Medical Department, Columbian University, 
and F. P. Vale, M.D., Assistant in Pathology, Medical Department, University 
of Georgetown, Washington, D.C. In one handsome 12mo volume of 458 
pages, amply Illustrated. Cloth, 7s. öd. net. 

“There are few who will not pick up much useful knowledge from its 
perusal.”— Dublin Journal of Medical Science. 


OHLEMANN.-- Ocular Therapeutics for Physi- 
cians and Students. By F. W. MAX 


OÖHLEMANN, M.D. (Minden, Germany). Late Assistant Physician in 
the Ophthalmological Clinical Institute of the Royal Prussian University of 
Berlin, etc, Translated and Edited by CHARLES A. OLIVER, A.M,, 
M.D., one of the Attending Surgeons to the Wills l!ye Hospital, one of the 
Ophthalmic Surgeons to the Philadelphia Hospital, etc. 274 pages. Price 
7s. 6d. net. 

‘Its aim isto give in an easily accessible form the prescriptions most in 
favour with various ophthalmie surgeons, chiefly, of course, those of Germany. 
The book is divided into two portions, the first or general part dealing with 
the various forms in which treatment -is applied, and the various classes of 
drugs, while in the second, or special, part, different diseases form the different 
headings, and for each the appropriate remedies are suggested. There is a 
very copious cross-reference index of drugs, of disenses, and of authors, 
which refleets credit upon the pains expended on its arrangement and carrying 
out.”— Ophthalımic Review. ER 
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OSLER.-—-The Principles and Practice of Medi- 


cine. Designed for the use of Practitioners and 
Students of Medicine. By WILIIAM ÖSLER, M.D., LL.D. (Edin.), 
F.R.S., F.R.C.P., Professor of Medicine in the Johns Hopkins University, 
and Physician-in-Chief to the Johns Hopkins Hospital, Baltimore ; formerly 
Professor of the Institute of Medicine, M‘Gill University, Montreal ; and 
Professor of Clinical Medicine in the University of Pennsylvania, Philadelphia. - 
New (Fourth) Edition, thoroughly revised and re-written. In one very hand- 
some royal octavo volume of 1200 pages Illustrated. Price, bound in extra 
cloth, gilt top, 18s. net, or handsomely bound in half morocco, 21s. net. 

‘‘ May be taken as one of the best representatives in English of the modern 
sicle of Medical Education. ”—Pritish Medical Jonrnal. 

‘“A clear and well-arranged book, perfectly up-to-date.”— Zaneet. 

‘We heartily recommend this treatise to all medical practitioners and 
students.” — Glasgow Medical Journal. 


OSLER.—Lectures on the Diagnosis of Abdominal 


Tumours. Delivered before the Post-Graduate 
Class, Johns Hopkins University, by WILLIAM OSLER, M.D., F.R.C.P., 
Professor of Medicine, Johns Hopkins University, Physician-in-Chief to Johns 
Hopkins Hlospital, Baltimore. Small $vo. Illustrated. Cloth, 6s. net. 

‘““ The lectures are entirely confined to a consideration of cases that had been 
under treafment during the preceding twelve months, and we may congratulate 
Dr Ösler both on the wealth of his material and on the excellent use he has 
made ofit. The whole set constitutes a most excellent piece of clinical work, 
and we believe that no physician could fail to derive benefit from a careful 
perusal of these lectures, which, we may add, are profusely illustrated with 
photographs and diagrams.”—ritish Medical Journal. 


PARK.--Bacteriology in Medicine and Surgery: 
A Manual for Practitioners, Health Officers, and Students. By WILLIAM 
H. PARK, M.D., Associate Professor of Bacteriology and Hygiene in the 
University ‚and Bellevue Hospital Medical College, New York. In one 
ı2mo volume of 688 pages, with 73 Engravings and 2 Coloured Plates, 
Cloth, 158. net. 

“In this book of over 600 pages, Dr Park covers the whole ground uf 
bacteriology, with special reference to such parts of the subject as are likely to 
be of practical utility to physicians, surgeons, and medical ofhicers of health, 
and, alter a pretty careful reading, we can aver that his work has been carefully 
and conscientiously performed, and that the volume does really deserve a place 
on the book-shelves of those for whose use it is intended. ... Highly 
practical information—the fruits of an extremely wide experience, 

“We know of no English work in which the entire subject of diphtheria is 
dealt with in so full and detailed a manner as it isin this book of Dr Park. 
Very full of valuable practical hints is also his chapter on typhoid. 
Extremely concise and valuable.”— Dublin Journal of Medical Science. 

“It may safely be recommended to all whom it may concern, as an 
unusually full and complete guide to the medical aspects of bacteriology."— 
Lancet. 


PARK.--A Treatise on Surgery. By Eminent 
Authors. Edited by ROSWELL PARK, M.D., Professor of Surgery and 
Clinical Surgery, Medical Department, University of Buffalo, Buffalo. In 
one magnificent royal octavo volume of 1261 pages, with 625 Engravings and 
37 full-page Plates in Colours and Monochrome.. Hlandsomely bound in half- 
morocco. Gilt top. Price 255. net. 

“We can unreservedly commend them as exceedingly well done by men 
thoroughly conversant with what they were writing about. We can only 
speak in terms of the highest of praise; paper, printing, coloured plates 
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illustration in the text, and binding, are all of the best, and one wonders how 
the book can be turned out at the exceedingly moderate price at which it is 
issued.” — Glasgow Medical Journal. 

‘“ Fresh, clear, and practical, covering the ground thoroughly, and well 
arranged for rapid reference, so that it will be of special value to the student 
and busy practitioner. The pathology is broad, clear and scientific, while 
the suggestions upon treatment are clear-cut, thoroughiy modern, and 
admirably resourceful.”—Aulletin of the Johns Hopkins Hospital. 


PHELPS.--Traumatic Injuries of the Brain and 
its Membranes. With a Special Study of Pistol- 


Shot Wounds ofthe Head in their Medico-Legal and Surgical Relations. By 
CHARLES PHELPS, M.D., Surgeon to Bellevue and St Vincent’s Ilospital. 
Second Edition. 8vo, 596 pages, with 49 Illustrations. Cloth, 21s. net. 

“, ,. Dr Phelps’s work must at once take its place as a classical book 
of reference.”— Practitioner. 

“Is one of the most valuable contributions of the time to the literature of 
the surgery ofthe brain. It should be studied by every surgeon; and by the 
general practitioner, whose field of observation is limited, this work will be 
found of exceptional value. ”—Arnals of Surgery. 


POTTS.--A Text-Book of Nervous and Mental 
Diseases. By CHARLES S. POTTS, M.D., 


Instructor in Electro-Therapeutics and Nervous Diseases in the University of 
Pennsylvania, Philadelphia. In one handsome 12mo. volume of 442 pages, 
with 88 Illustrations. Cloth, 75. 6d. net. 

* This is a well-written book ; it is very suitable for students who desire to 
pay special attention to neurology. .. . Even qualified practitioners might 
find that some of their wants are met by this volume.”— Glasgow Medical , 
Journal. 

“Dr Potts has written a book which is pleasant to read, very helpfully 
illustrated, and which will be useful both to student and practitioner.”—- 
Practitioner. 


PRICE-BROWN.—-Diseases of the Nose and 
Throat. By ]J. PRICE-BROWN, M.B, 


L.R.C.P.E., Member of the College of Physicians and Surgeons * of 
Ontario ; Laryngolögist to the Toronto Western Hospital; Laryngologist 
to the Protestant Orphans’ Home; Fellow of the American Laryngo- 
logical, Rhinological, and Ötologieal Society; Member of the British 
Medical Association, the Pan-American Medical Congress, the Canadian 
Medical Association, the Ontario Medical Association, etc., etc. In one hand- 
some octavo volume of 470 pages, Illustrated with 159 Engravings, including 
6 full-page Colour Plates and 9 Colour Cuts in the text, many of them original. 
Cloth. Price 165. net. 

* Dr Price-Brown’s book is one which will be of special value to those in 
general practice ... , will prove a useful book of reference to busy practi- 
tioners. "—-Zancet. 


PROGRESSIVE MEDICINE: A Quarterly 
Digest of Advances, Discoveries, and 
Improvements in the Medical and Surgical 
Sciences. General Editor, HOBART AMORY 
HARE, M.D. In four octavo volumes of about 400 pages each, handsomely 


Ilustrated. Subseription price, 42, 105. per annum, post free. Volumes are 
sold separately, price 125. Od. net. 
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SCHEDULE OF CONTENTS. 


Vol. I.—Infectious Diseases, including Acute Rheumatism, Croupous Pneumonia 
and Influenza, by FREDERICK A. PACKARD, M.D. The Surgery of the 
Head, Neck and Chest, by CHARLES H. FRAZIER, M.D. The Diseases 
of Children, by F. M., CRANDALL, M.D. Laryngology and Rhinology, 
by Sr CLAIR THOMSON, M.D., M.R.C.P. London, F.R.C.S. England. 
Ötology, by ROBERT L. RANDOLPH, M.D. Pathology, by LUDVIG 
IHERTOEN. 

Vol. II.—Diseases of the Blood, Diathetic and Metabolic Disorders, Diseases of 
the Spleen, Thyroid Gland and Lymphatie System, by ALFRED STENGEL, 
M.D. Surgery of the Abdomen, including Hernia, by WILLIAM B. 
COLEY, M.D. Gynecology, by JOHN G. CLARK, M.D. Ophthalmo- 
logy, by EDWARD JACKSON, M.D. 

Vol. III.—Diseases of the Thorax and its Viscera, including the Heart, Lungs, 
and Blood Vessels, by WILLIAM EWART, M.D., F.R.C.P. Diseases of 
the Skin, by WILLIAM GOTTHEIL, M.D. Diseases of the Nervous 
System, by WILLIAM G. SPILLER, M.D. Obstetries, by RICHARD C. 
NORRIS, M.D. 

Vol. IV.—Disenses of the Digestive Tract and Allied Organs, the Liver, 
Pancreas, and Peritoneum, by MAX EINHORN, M.D. Genito-Urinary 
Diseases in the Male, and Syphilis, by WILLIAM T. BELFIELD, M.D. 
Fractures, Dislocations,- Amputations, Surgery of the Extremities and 
Orthopedics, by JOSEPH C. BLOODGOOD, M.D. Diseases of the 
Kidneys, by JOHN ROSE BRADFORD, M.D., F.R.C.P. Physiology, by 

„ALBERT RB... BRUBAKER, -M:D.- Therapeuties, byr "E. UIN 
THORNTON, M.D. Hygiene, by HENRY B. BAKRER, M.D. 

‘“ The name of Dr H. A. Hare is so well and favourably known to the 
readers of the Zractitioner that a sympathetic welcome is sure to await his 
latest editorial work. In this he proposes to treat the progress of medicine in 
a novel method. Instead of summing it up in a year-book at the conclusion of 
the year, he proposes to issue a volume quarterly, different departments being 
treated every three months. This work of Dr Hare’s will not only receive a 
succes d’estime from his own reputation. The names of his contributors are 
also earnest of good work, for they include those of many coming men on both 
sides of the Atlantic. The list is long and excellently selected, and is exactly 
what a record of progress should be—well-selected, well-arranged, and 
practically helpful. . ... We feel sure that the work will gain a leading place 
amongst the numerous digests of progress. The volume is of convenient size, 
and the large type adds to the pleasure of perusal.”— Practitioner. 


PROUST and BALLET.— The Treatment of 
Neurasthenia. By A. PROUST, Professor 


Ala Facult@ de Medecine de Paris, &c., and GILBERT BALLET, Professor 
agrege ala Facult@ de Medecine de Paris, &c. Authorised Translation from 
the French. By PETER CAMPBELL SMITH, L.R.C.P.E., L.R.C.S.E,, 
L.F.P.S.Glas. In one very handsome small octavo volume of 227 pages, 
Cloth, Gilt top. Price 55. net. 


PURDY. - Practical Uranalysis and Urinary 


Diagnosis: A Manual for the use of Physicians, 
Surgeons; nd Students. * By CHARLES W. PURDY, LL.D., M.D., 
Queen’s University, Fellow of the Royal College of Physicians and Surgeons, 
Kingstönst Professor ‘of Clinical Medicine at the Chicago Post-Graduate 
Medi Sehepk }Fifih } ;Retised, and Enlarged Edition, with numerous 
INustrations, including , Photo-engravings and Coloured TPlates. Cloth. 
Price 155. net.! . 


REED.--A Text-Book of Gynecology. Edited by 


CHARLES A. L. REED, A.M., M.D., President of the American Medical 
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Association; Gynecologist and Clinical Leeturer on Diseases of Women at the 
Cineinnati Hospital, etc, Im handsome half-morocco binding, 900 pages, 
356 beautifully executed Illustrations. Price 255. net. 

This work is an exposition of the practice of medieine, in its broadest 
sense, as applied to Eenses peculiar t0 women. Nearly one-half of the 
volume is from {he pen of the Editor, while the remainder is based upon 
eontributions from distinguished British and American writers and teachers, 
not only of gynecology, but the cognate subjects of pathology, bacteriology, 
neurology, dermatology, general surgery and internal medicine. The various 
contributions, while duly accredited to their respective authors, do not appear 
as an aggregation of dissociated monographs, but are blended into a conseeu- 
tive text, harmoniously arranged to fulfil, in the highest degree, the require- 
ments of a comprehensive, practical, and up-to-date text-book For both practi- 
tioners and students. 


ROBINSON. — Baldness and Greyness: Their 
Etiology, Pathology and Treatment. By 


TOM ROBINSON, M.D. New (Fourth) and Revised Edition. In one 
octavo volume of 133 pages. Cloth, Gilt. Price 2s. 6d. net. 


ROGER. — Introduction to the Study of 
Medicine. ByG. H. ROGER, Professor Extra- 


ordinary in the Faculty of Medicine of Paris, Member of the Biological Society, 
Physician to the Hospital of Porte d’Aubervillers. Authorised Translation by 
M. S. GABRIEL, M.D., with Additions by the Author. One octavo volume 
of 545 pages, handsomely bound in cloth. Price 215. net. The Medical Faculty 
of the University Of Paris having instituted a course Of lectures especially in- 
tended for those entering upon the laborious study of the Medical Sciences, 
Professor Roger was asked to carry out this plan. 

‘* We have every confidence in recommending the work to senior students 
and medical practitioners.”—Sroffish Medical and Surgical Journal. 

“But for both student and practitioner this introduction to the study of 
medicine is, indeed, as the translator expresses it, “a fascinating journey into 
the regions of medicine where the most important developments have recently 
been realised.” In conclusion, we must congratulate Dr Gabriel upon the 
successful manner in which his translation reflects the brilliant literary style of 
the original text.” — Zancet. 


SAUNDERS POCKET MEDICAL FORMU- 
LARY. By Wu. POWELL, M.D., Attending 


Physicıan to the Mercer House for Invalid Women at Atlantie City. Con- 
taining 1850 Formuls, selected from several hundred of the best known 
authorities. Forming a handsome and convenient pocket companion of nearly 
300 printed pages, with blank leaves for Additiöons; with an Appendix contain- 
ing Posological Table, Formule and Doses for Hypödermie Medication, 
Poisons and their Antidotes, Diameters of the Female Pelvisand Feetal Head. 
Obstetrical Table, Diet List for Various Diseases, Materials and Drugs used in 
Antiseptic Surgery, Treatment of Asphyxia from Drowning, Surgical 
Remenbrancer, Tables of Incompatibles, Eruptive Fevers, Weights and 
Measures, etc. Sixth Edition, Revised and Greatly Enlarged. Handsomely 
bound in morocco, with side index, wallet and flap. Price 75. Ööd. net. 

A concise, clear, and correct reeord of the many hundreds of famous formule 
which are found seattered through the works of the most eminent plıysicians 
and surgeons of the world. The work ishelpful to the student and practitioner 
alike, as through it they become acquainted with numerous formula» which are 
not found. in text-books, but have been collected from among the rising genera- 
tion of the profession, college professors, and hospital physicians and surgeons. 
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“This volume contains a collection of prescriptions arranged under the 
head of various diseases which they are designed to benefit. The diseases are 
classified in Alphabetical order, and the volume is supplied with a thumb-nail 
index, which renders consultation the more easy. The prescriptions given 
appear to have been selected with judgment from a large number of sources, and 
this hand-book will doubtless often be useful in indicating how an unfamiliar 
drug may best be prescribed. It will also be of use sometimes in suggesting 
new lines of treatment, for there is no doubt that we are all rather disposed to 
fall into habits in the matter of drug preseribing.”— British Medical Journal. 


SCHRENCK-NOTZING. — Therapeutic Sugges- 
tion in Psychopathia Sexualis (Pathological 
Manifestations of the Sexual Sense): With ° 
Especial Reference to Contrary Sexual 
Instinct. By Dr von SCHRENCK-NOTZING 


of Munich. Authorised translation from the German. By CHARLES 
GILBERT CHADDOCK, M.D., T’rofessor of Diseases of the Nervous System, 
Marion-Sims College of Medicine ; Member of the American Medico-Psycho- 
logical Association, etc. etc. In one octavo volume of 340 pages. Cloth, gilt 
top. Price 125. net. 


(SOLD ONLY TO PHYSICIANS AND LAWYERS.) 


SCHLEIF.—A Text-Book of Materia Medica, 
Therapeutics, Prescription Writing, Medical 
Latin and Medical Pharmacy. By WILLIAM 


SCHLEIF, Ph.G., M.D., Instructor in Pharmacy in the University of 
Pennsylvania, Philadelphia. In one handsome 12mo volume of 352 pages. 
Cloth, 75. 6d. net. 

“ ,.. Very carefully and accurately done, and it is a book that might 
well be used by students. ”— British Medical Journal, 


SHOEMAKER. — A Practical Treatise on 
Diseases of the Skin. By JOHN SHOE- 


MAKER. M.D., LL.D., Professor of Skin and Venereal Diseases in the 
Medico-Chirurgical College and Hospital of Philadelphia ; Physician to the 
Philadelphia Hospital for Diseases of the Skin ; Member of the British Medical 
Association, etc. New (Fourth)and Revised Edition. In one handsome octavo 
volume of 894 pages. With 8 Chromo-Lithographs and Numerous Engravings. 
Cloth, price 2Is. net. 


SHURLY.--A Treatise on the Diseases of the 
Nose and Throat. By ERNEST L.SHURLY, 


M.D., Professor of Laryngology and Clinical Medicine in the Detroit College 
of Medicine ; Laryngolögist t0 Harper Hospital, to St Mary’s Hospital, and 
the Woman’s Hospital ; Consulting Physician to St Luke’s Hospital, Detroit, 
Mich. ; Fellow of the American Laryngological Association, etc. Octavo. 
With Numerous Illustrations and 6 Coloured Plates. Price, bound in cloth, 
215. net, or handsome half-morocco binding, 255. net. j Aa 

‘“Eminently practical and free from statistical and theoretical details.” — 
Toledo Medical and Surgical Reporter. 

“, ,, The volume is well and thoroughly illustrated, and the chapters on 
Influenza . ... are specially worthy of note... . may be read with advan- 
tage, not only by the student, but also by the specialist. ”—- Dublin Journal of 
Medical Science. 
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SIMON.-- A Manual of Clinical Diagnosis by 


Microscopical and Chemical Methods. For 
Students, Hospital Physicians, and Practitionerss. By CHARLES E. 
SIMON, M.D., late Assistant Resident Physician, Johns Hopkins Hospital, 
Baltimore. New (Third) and Revised Edition. In one very handsome octavo 
volume of 563 pages, with 138 Engravings and 18 full-page Coloured Plates. 
Cloth. Price 185. net. 5 

“,.. Covering practically the same ground as the well-known work of 
Professor von Jaksch, the book contains in some sections even more informa- 
tion than does that volume. We have, after a careful review of the contents 
of the book, no hesitation in commending it as one of the best and most com- 
pendious manuals for the clinical laboratory that has appeared.”—Zancez. 

‘The volume is most appropriately illustrated both by coloured plates and 
by woodeuts in the text. We heartily welcome the appearance of the work, 
which we feel sure will find a permanent place in the working literature of the 
profession, and will adequately supply a well-recognised deficieney. ”— British 
Medical Journal, 


SKENE. — Electro-Hzmostasis in Operative 
Surgery. By ALEXANDER ]J. C. SKENE, 


M.D,, LL.D., Professor of Gynecology in the Long Island College Hospital, 
Brooklyn, New York, etc. ; in one very handsome octavo volume of 173 pages, 
With 80 Illustratfions, Cloth. Price 10s. 6d. net. 

““. . „The subject is one of great interest to the practical surgeon, and the 
book before us will well repay careful perusal.”— Dublin Journal of Medical 
‚Science, 


STIMSON.-—--A Practical Treatise on Fractures 
and Dislocations. By LEWIS A. STIMSON, 


B.A., M.D., Professor of Surgery in. the New York University, etc., etc, 

« New (Third) Edition, Thoroughly Revised and Greatly Enlarged. With 336 
Illustrations and 32 Plates in Monotint. 846 pages, royal octavo, Roxburgh 
binding. Price 25. net. 

“On a general survey of the work before us we are struck with the 
evidences on every page of patient research and accurate observation. The 
work of another transatlantic author has long been the standard work of 
reference on fractures and dislocations, namely, that of Dr Frank Hamilton, 
and it is no small praise to say (as we can honestly do) that not only is Dr 
Stimson’s book worthy to be placed alongside of Hamilton’s, but that it is 
destined largely to supersede ıt, as representing conclusions based on wider 
and more recent work. . . . The book is clearly printed and handsomely 
bound, and in every respect worthily upholds the credit of our transatlantic 
brethren.”— Glasgow Medical Journal. 

“This edition unquestionably represents the most authoritative teaching, 
and is now probably the most trustworthy work on the subject in the language.” 
— British Medical Journal, 


 TAYLOR.—-A Practical Treatise on Sexual 


. 
Disorders in the Male and Female. By 
ROBERT W. TAYLOR, A.M., M.D., Clinical Professor of Venereal 
Diseases, College of Physicians and Surgeons, New York, New (Second) 
and Revised Edition. In one octavo volume of 433 pages, with gı Engravings 
and 13 Coloured Plates, Handsomely bound in cloth, Trice 168. net. 

Prompt appreciation of this, the ablest, most scientific, and most practlical 
work ever prepared on its important subject resulted in the exhaustion of the 
first edition in a year, The eminent author has thoroughly revised it for this 
new edition, and En enlarged it particularly in the section on female sexual 
disorders,. Those who own the first edition, as well as the large number who 
were unable to procure it on account of its early exhaustion, will be interestecd 
in possessing a volume whose popularity ensures finding the latest and best 
information within its covers. 


24 


CATALOGUE OF HENRY KIMPTONS 











TAYLOR.-A Practical Treatise on Gerito: 


TA 


TH 


Urinary and Venereal Diseases and Syphilis. 
By ROBERT W. TAYLOR, A.M., M.D., Clinical Professor of Venereal 
Diseases in the College of Physicians and Surgeons, New York. New (Second) 
Edition, thoroughly revised. In one very handsome octavo volume of 720 pages, 
with 135 Engravings and 27 Colöoured Plates. Roxburgh binding, 255. net. 

The eminent author has utilised the opportunity offered by the demand for 
a new edition of his book to produce wbat is practically anew work. He has 
at once broadened his field by including an entirely new department, namely, 
GENITO-URINARY DISEASES, and at the same time reduced the size of his 
volume to most convenient limits by omitting discussions of many questions 
which the previous edition settled definitely and finally. This new edition is 
therefore more direct and practical than ever, and in this single volume alone 
the student, practitioner, or specialist will find this entire range of cognate 
subjects handled by an authority of the highest standing. The rich series of 
ıllustrations has been revised as carefully as the text, and no less than twenty 
new full-page coloured plates have been added. 

“We consider that this new edition can be confidently recommended as 
complete and trustworthy.”— Zanecet. 

““ The work is one of great merit, and deservedly occupies the front rank in 
works of this class.” — Practitioner. 

“In this volume we have a most readable exposition of the SUDjett. 
The practitioner and student need only to read the book to find that the author 
has succeeded in accomplishing his aim.” — Glasgow Medical Journal. 


YLOR and WELLS. — Manual of the 
Diseases of Children. By JOHN MADISON 


TAYLOR, A.M., M.D., Professor"of Diseases. of Children, Philadelphia 
Polyclinic, Assistant Physician to the Children’s Hospital and to the Ortho- 
pedic Hospital, Neurologist to the Howard Hospital, Consulting Physician to 
the Elwyn and to the Vineland Training Schools for Feeble-minded Children, 
ete,; and WIULDLEN EI, WELES- MD. Adjunct Professor of Obsftrics 
and Diseases of Infancy in the Philadelphia Polyclinic, Instructor in Obstetries 
in the Jefferson Medical College of Philadelphia, Fellow of the College of 
Physicians of Philadelphia, Member of the Philadelphia Pedriatic Society, etc. 
etc. New (Second) Edition, thoroughly Revised and Enlarged. In one hand- 
some volume of 866 pages, with numerous Illustrations. Price 2Is. net. 

““We heartily congratulate the authors on their work. Although containing 
iittle that is novel, it is so well arranged, clearly written, and devoid of 
padding as to form one of the best books for the use of the student and the 
practitioner.”—Lancet. 

“. . . Can be most confidently recommended as a most reliable text- 
book for the student and young practitioner. A due sense of proportion 
prevails throughout, and the descriptions are clear, accurate, and concise. The 
illustrations add greatly to the value of the volume.” — Glasgow Medical Journal, 


AYER.—Lectures on the Malarial Fevers. 
By WILLIAM SYDNEY THAYER, M.D., Associate Professor of Medicine 
in the Johns Hopkins University. Small $8vo, 326 pages. With 19 Charts 
and 3 Lithographic Plates, showing the Parasite of Tertian, Quartan, and 
/Estivo-Autumnal Fevers. Cloth, 123. net. 

‘“Itis a good book, and should be studied by all British physicians whose 
sphere of practice lies, or may lie, in malarious districts. — Dublin Journal of 
Medical Science. 


THOMAS.—-Abortion and its Treatment: From 


a Standpoint of Practical Experience. By T. GAILLARD TNOMAS, 
M.D., Emeritus Professor of Obstetrics and Gynecology. Crown S8vo, 58. 


THOMPSON.— A Text-Book of Practical 


Medicine. For Students and Practitioners. By 
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W. GILMAN THOMPSON, M.D., Professor of Medicine in Cornell 
University Medical College, New York. Inone very handsome octavo volume 
of 1012 pages, with 79 Illustrations. Cloth. Price 215. net. 

This completely new work by one of the foremost American physicians and 
teachers is assured of wide acceplance as a text-book for students and asa 
guide for practitioners. Professor Thompson has presented the entire range 
of practical medicine, including the latest advances in pathology, diagnosis 
and therapeutics, in a single volume of convenient size. He has laid especial 
stress upon treatment as the main object, and his recommendations will be 
found sufficiently full and detailed for application in all diseases, their varying 
Stages, complications, EIG, 


THOMPSON.—Practical Dietetics, with Special 
Reference to Diet in Disease, By W. GILMAN THOMPSON, M.D., Professor 
of Materia Medica, Therapeutics, and Clinical Medicine in the University of 
the City of New York ; Visiting Physician to the Presbyterian and Bellevue 
Hospitals, New York. New Revised Edition in preparation. 

“ We recommend it most heartily. It fills a place in medicine more im- 
portant even than therapeutics, and one which has been too much neglected.” 
— University Medical Magazine. 

“ The book will be of great assistance to the practitioner in the dietetic 
treatment of diseases that are influenced by proper feeding, to the trained 
nurse in hospital and private nursing, and as a guide in the administration of 


proper food to infants and invalids in the home.”— College and Clinical 
Record. 


THORINGTON.--Retinoscepy (the Shadow Test) 


in the Determination of Refraction at One Meter Distance with the Plane 
Mirror. By JAMES THORINGTON, M.D., Adjunct Professor of Diseases 
of the Eye in the Philadelphia Polyclinic ; Lecturer on the Anatomy, P’hysi- 
ology, and Care of the Eyes in the Philadelphia Manual Training Schools, etc. 
Third Edition, Revised and Enlarged. With 43 Illustrations, many of which 
are Original. I2mo. Price 5s. net. 

““ The information contained in it is acchrate ... . that it has already 
proved itself of practical value is shown by its having reached a third edition.” 
— Practitioner., 


TILLMANNS.—-A Text-Book of General Surgery. 


By Dr HERMANN TILLMANNS, Professor in the University of Leipzig. 
Edited by LEWIS A. STIMSON, M.D., Professor of Surgery in the New 
York University. 8vo. Cloth, 2ıs. net. per vol. 
Vol. I.— The Principles of Surgery and Surgical Pathology. General rules 
governing Operations and the Applications of Dressings. 
Translated from the Eiglith German Edition by JOHN 
ROGERS, M.D., and BENJAMIN T. TILTON, M.D. 
850 pages. With 516 Illustrations. 
Vol. II.—Regional Surgery. Translated from the Fourth German Edition. 
By BENJAMIN T. TILTON, M.D., New York. 843 pages. 
With 417 Illustrations. 
Vol. III. —Regional Surgery. 937 pages. With 520 Illustrations. 
““ The translators are to be congratulated on their selection of this work as 
a medium through which to bring the current views of German surgeons 
before the English-reading medical public. Written by an acknowledged 
master of his art, accepted in the country of its production as a standard 
text-book, it is admirably calculated to reflect the opinions and practice of the 
surgeons of to-day in Germany. . . . In reviewing the second volume we were 
able to express our appreciation of the subject-matter of the work, the satis- 
factory manner in which the translators had brought it before us, and the 
share which the publishers had taken in making it attractive and useful. The 
volume now to hand equally merits our warm commendation, and we have 
before us the concludıng instalment of one of the best works on modern 
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surgery available in the Einglish language.” — Scottish Medical and. Surgicai 
Journal. 2 = ge ; 

““ To those who can read German, Tillmanns’ ‘Surgery’ has long been a 
valuable book of reference ; and the more so since there is no English text- 
book on the subject which can in any way be compared with it. Indeed, 
since Holme’s and Hulke’s ‘System ’ was allowed to fall out of date, there has 
been nothing issued at all comparable to ıhis work... . This English 
translation of Tillmans’ work will be a real boon to the profession.”—7he 


Practitioner. 
‘“The book is thoroughly well written, comprehensive, and completely 
up-to-date.”—ZLaneet. . 


TUTTLE.—Diseases of Children. By GEORGE 
M. TUTTLE, M.D,, Attending Physician to St Luke’s Hospital, Martha 
Parson’s Flospital for Children, and Bethesda Foundling Hospital, St Louis, 

Mo. 386 pages. Illustrated. Price 75. 6d. net. 

“©, ... The work is excellent, and we have in this volume an attractive 
addition to this series of pocket text-books.”— New York Medical Journal. 
“,. .. It cannot but prove acceptable to many students of medicine.” — 

Glasgow Medical Journal, 


WHITE and HUMPHREY. — Pharmacopedia: 


A Commentary on the British Pharmacopeia. By EDMUND WHITE, 
B.Sc. (Lond.), F.I.C., Pharmaceutist to St Thomas’s Hospital; and JOHN 
HUMPHREY. One volume crown 4to. 710 pages. With 46 full-page Plates. 
Red Cloth, Gilt, with Marbled Edges. Price 14s. net., or interleaved with 
white paper for notes. Price 175. 6d. net, 


WNHITEHEAD.--The Anatomy of the Brain. A 
Text-Book for Medical Students, By RICHARD H. WHITEHEAD, M.D., 


Professor of Anatomy in the University of North Carolina. In one royal 
octavo volume of 102 pages. With 41 Engravings. Cloth. Price 55. net. 


WHITMAN.-—-A Treatise on Orthopszdic Surgery. 


For General Practitioners, Specialistsand Students. By ROYAL WHITMAN, 
.M.D., M.R.C.S., Adjunct Professor of Orthopsedie Surgery in the New York 
‘-Polyclinie, Instructor in Orthopxdic Surgery in the College of Physieians and 
Surgeons, and Chief of Orthopdic Department in Vanderbilt Clinic, New York. 
In one very handsome octavo volume of 642 pages. With 447 Illustrations, 
mostly Original. Cloth. Price 255. net. 

““ This portly octavo of xii and 650 pages is one of the handsomest profes- 
sional text-books with which we are acquainted. The binding is in the best 
taste of chaste simplicity ; the paper is superb; the type is artistically formed 
and exquisitely clear ; the illustrations are profusely scattered throughout the 
text, are admirably adapted to its elucidation, and are executed with the most 
enjoyable clearness. Take it all in all, we have not seen the equal of this 
volume on the special subject of which its author is so thorough a master and 
so brilliant an exponent. Slips are very rare in the very splendid volume 
before us, which we cordially recommend to the best attention of our surgical 
readers. ”— Dublin Journal Medical Science. ; > 

“ The author is to be congratulated on the production of such a handsome 
and useful work on the subject, and we are sure that it will be found of use to 
both the general practitioner and the surgeon.”— Glasgow Medical Journal. 
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